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(57)Abstract: 

PROBLEM TO BE SOLVED: To compose an optical 
system for recording or reproduction into smaller size, 
and to improve the SN ratio of reproduced information 
while recording or reproducing information by using 
holography. 

SOLUTION: When information is recorded, a light beam 
for information and a reference light beam for recording ' 
whose phases of light are spatially modulated on the 
basis of information to be recorded, are generated by a 
phase space optical modulator 44. The information 
recording layer 3 of an optical information recording 
medium 1 is irradiated with such light beams, and 
information is recorded on the information recording 
layer 3 with an interference pattern obtained by 
interference between the light beam for information and 
the reference light beam for recording. When the 
information is reproduced, the information recording 
layer 3 is irradiated with a reference beam for 
reproduction. The reproduced light and the reference 
light beam for reproduction generated from the information recording layer 3 are superposed to 
generate a synthetic light beam, and then the synthetic light beam is detected by a 
photodetector 45 to reproduce the information. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this trcuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical information recording device for recording information to the optical 
information record medium equipped with the information recording layer on which information is 
recorded using holography. An information light generation means to generate information light by 
modulating the phase of light spatially based on the information to record, So that information may 
be recorded on a reference beam generation means for record to generate the reference beam for 
record, and said information recording layer, with the interference pattern by interference with 
information light and the reference beam for record The optical information recording device 
characterized by having the record optical system which irradiates the information light generated by 
said information light generation means, and the reference beam for record generated by said 
reference beam generation means for record at said information recording layer. 
[Claim 2] Said record optical system is an optical information recording device according to claim 1 
characterized by performing the exposure of information light and the reference beam for record 
from the same side side of said information recording layer so that information light and the 
reference beam for record may be arranged in same axle. 

[Claim 3] Said information light generation means is an optical information recording device 
according to claim 1 or 2 characterized by setting the phase of the light after a modulation as either 
of two values. 

[Claim 4] Said information light generation means is an optical information recording device 
according to claim 1 or 2 characterized by setting the phase of the light after a modulation as either 
of three or more values. 

[Claim 5] Said reference beam generation means for record is an optical information recording 
device according to claim 1 to 4 characterized by generating the reference beam for record by which 
the phase was modulated spatially. 

[Claim 6] Said information light generation means is an optical information recording device 
according to claim 5 characterized by modulating ttie phase of light spatially according to the 
modulation pattern of the phase determined based on the information and the modulation pattern of 
the phase of the reference beam for record to record. 

[Claim 7] Furthermore, the optical information recording device according to claim 1 to 6 
characterized by having the surfacing mold head body which contains said information light 
generation means, the reference beam generation means for record, and record optical system, and 
surfaces from an optical information record medium. 

[Claim 8] The procedure which generates information light by modulating the phase of light spatially 
based on the information which is the optical information record approach which records 
information to the optical information record medium equipped with the information recording layer 
on which information is recorded using holography, and is recorded. The optical information record 
approach characterized by having the procedure which generates the reference beam for record, and 
the record procedure which irradiates said information light and said reference beam for record at 
said information recording layer so that information may be recorded on said information recording 
layer with the interference pattem by interference with information light and the reference beam for 
record- 

[Claim 9] Said record procedure is the optical information record approach according to claim 8 
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charactenzed by performing the exposure of information light and the reference beam for record 
from the same side side of said information recording layer so that information light and the 
reference beam for record may be arranged in same axle. 

[Claim 10] The procedure which generates said information light is the optical information record 
approach according to claim 8 or 9 characterized by setting the phase of the light after a modulation 
as either of two values. 

[Claim 1 1] The procedure \yhich generates said information light is the optical information record 
approach according to claim 8 or 9 characterized by setting the phase of the light after a modulation 
as either of three or more values. 

[Claim 12] The procedure which generates said reference beam for record is the optical information 
record approach according to claim 8 to 1 1 characterized by generating the reference beam for 
record by which the phase was modulated spatially. 

[Claim 13] The procedure which generates said information light is the optical information record 
approach according to claim 12 characterized by modulating the phase of light spatially according to 
the modulation pattern of the phase determined based on the information and the modulation pattern 
of the phase of the reference beam for record to record. 

[Claim 14] Holography is used from the optical information record medium equipped with the 
information recording layer on which information was recorded with the interference pattern by 
interference with the information light and the reference beam for record by which the phase of light 
was spatially modulated based on the information to record. While irradiating the reference beam for 
playback generated by reference beam generation means for playback to be an optical information 
regenerative apparatus for reproducing information, and to generate the reference beam for playback, 
and said reference beam generation means for playback to said information recording layer The 
playback optical system which collects the playback light generated from said information recording 
layer by irradiating the reference beam for playback, piles up this playback light and the reference 
beam for playback, and generates a synthetic light. The optical information regenerative apparatus 
charactenzed by having a detection means to detect a synthetic light generated by said playback 
optical system. 

[Claim 15] Said playback optical system is an optical information regenerative apparatus according 
to claim 14 characterized by performing exposure of the reference beam for playback, and collection 
of playback light from the same field side of said information recording layer so that the reference 
beam for playback and playback light may be arranged in same axle. 
[Claim 16] Said reference beam generation means for playback is an optical information 
regenerative apparatus according to claim 14 or 15 characterized by generating the reference beam 
for playback by which the phase was modulated spatially. 

[Claim 17] Furthermore, the optical information regenerative apparatus according to claim 14 to 16 
charactenzed by having the surfacing mold head body which contains said reference beam 
generation means for playback, playback optical system, and a detection means, and surfaces from 
an optical information record medium. 

[Claim 18] Holography is used from the optical information record medium equipped with the 
information recording layer on which information was recorded with the interference pattern by 
interference with the information light and the reference beam for record by which the phase of light 
was spatially modulated based on the information to record. While being the optical information 
playback approach which reproduces information and in-adiating the procedure which generates the 
reference beam for playback, and said reference beam for playback to said information recording 
layer The optical infonnation playback approach characterized by having the playback procedure 
which collects the playback light generated from said infonnation recording layer by irradiating the 
reference beam for playback, piles up this playback light and the reference beam for playback and 
generates a synthetic light, and the procedure of detecting said synthetic light. 
[Claim 19] Said playback procedure is the optical infonnation playback approach according to claim 
18 charactenzed by perfomiing exposure of the reference beam for playback, and collection of 
playback light from the same field side of said infonnation recording layer so that the reference 
beam for playback and playback light may be arranged in same axle. 
[Claim 20] The procedure which generates said reference beam for playback is the optical 
infonnation playback approach according to claim 18 or 19 characterized by generating the reference 
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beam for playback by which the phase was modulated spatially. 

[Claim 21] While recording information to the optical information record medium equipped with the 
mformation recording layer on which information is recorded using holography An information light 
generation means to be an optical information record regenerative apparatus for reproducing 
information from an optical information record medium, and to generate information light by 
modulating the phase of light spatially based on the information to record, At the time of a reference 
beam generation means for record to generate the reference beam for record, a reference beam 
generation means for playback to generate the reference beam for playback, and informational record 
So that information may be recorded on said information recording layer with the interference 
pattern by interference with information light and the reference beam for record The information 
light generated by said information light generation means and the reference beam for record 
generated by said reference beam generation means for record are irradiated at said information 
recording layer. At the time of informational playback While irradiating the reference beam for 
playback generated by said reference beam generation means for playback to said information 
recording layer The record playback optical system which collects the playback light generated from 
said mformation recording layer by irradiating the reference beam for playback, piles up this 
playback light and the reference beam for playback, and generates a synthetic light, The optical 
mformation record regenerative apparatus characterized by having a detection means to detect a 
synthetic light generated by said record playback optical system. 

[Claim 22] Said record playback optical system is an optical information record regenerative 
apparatus according to claim 21 characterized by performing exposure of information light, the 
reference beam for record, and the reference beam for playback, and collection of playback light 
from the same field side of said information recording layer so that information light, the reference 
beam for record, the reference beam for playback, and playback light may be arranged in same axle. 
[Claim 23] Said information light generation means, the reference beam generation means for 
record, and the reference beam generation means for playback The polarization direction generates 
the same information light of the linearly polarized light, tiie reference beam for record, and the 
reference beam for playback, respectively. Said record playback optical system While changing 
information light and the reference beam for record into the circular polarization of light from the 1st 
linearly polarized light and irradiating to said information recording layer By the quadrant 
wavelength plate which changes die playback light generated from said information recording layer 
into the 2nd hnearly polarized light the linearly polarized light and the polarization direction cross at 
nght angles to the 1st linearly polarized light from the circular polarization of light, and the 
difference in the polarization direction The optical information record regenerative apparatus 
according to claim 22 characterized by having the polarization separation optical element which 
separates the optical path of the information light before passing said quadrant wavelength plate, the 
referaice beam for record, and the reference beam for playback, and the optical path of the return 
light from the optical information record medium of Ushiro who passed said quadrant wavelength 

[Claim 24] It is the optical information record regenerative apparatus according to claim 21 to 23 
characterized by for said reference beam generation means for record generating the reference beam 
for record by which the phase was modulated spatially, and said reference beam generation means 
for playback generating the reference beam for playback by which the phase was modulated 
spatially. 

[Claim 25] Said information light generation means is an optical information record regenerative 
apparatus according to claim 24 characterized by modulating the phase of light spatially according to 
the modulation pattern of the phase determined based on the information and the modulation pattern 
ot the phase of the reference beam for record to record. 

[Claim 26] Furthermore, the optical information record regenerative apparatus according to claim 21 
to 25 characterized by having the surfacing mold head body which contains said information light 
generation means, the reference beam generation means for record, the reference beam generation 
means for playback, record playback optical system, and a detection means, and surfaces from an 
optical information record medium. 

[Claim 27] While recording information to the optical information record medium equipped with the 
information recording layer on which information is recorded using holography The procedure 
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which generates information light by modulating the phase of light spatially based on the 
information which is the optical information record playback approach which reproduces 
information, and is recorded from an optical information record medium, So that information may be 
recorded on the procedure which generates the reference beam for record, and said information 
recording layer with the interference pattern by interference with information light and the reference 
beam for record While irradiating the record procedure which irradiates said information light and 
said reference beam for record at said information recording layer, the procedure which generates the 
reference beam for playback, and said reference beam for playback to said information recording 
layer The optical information record playback approach characterized by having the playback 
procedure which collects the playback light generated from said information recording layer by 
irradiating the reference beam for playback, piles up this playback light and the reference beam for 
playback, and generates a synthetic light, and the procedure of detecting said synthetic light. 
[Claim 28] It is the optical information record playback approach according to claim 27 
characterized by performing exposure of information light, the reference beam for record, and the 
reference beam for playback, and collection of playback light from the same field side of said 
information recording layer so that information light, the reference beam for record, the reference 
beam for playback, and playback light may be arranged in same axle. 

[Claim 29] The procedure which the procedure which generates said reference beam for record 
generates the reference beam for record by which the phase was modulated spatially, and generates 
said reference beam for playback is the optical information record playback approach according to 
claim 27 or 28 characterized by generating the reference beam for playback by which the phase was 
modulated spatially. 

[Claim 30] The procedure which generates said information light is the optical information record 
playback approach according to claim 29 characterized by modulating the phase of light spatially 
according to the modulation pattern of the phase determined based on the information and the 
modulation pattern of the phase of the reference beam for record to record. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record regenerative 
apparatus and approach of reproducing information from an optical information record medium 
while recordmg mformation on an optical information record medium using the optical information 
regenerative apparatus which reproduces information from an optical information record medium 
using the optical mformation recording device which records information on an optical information 
[0002] ""^""^ holography and an approach, and holography, an approach, and holography. 

[Description of the Prior Art] Holographic record which records information on a record medium 
using holography is performed by writing the interference pattern which can generally do light with 
image information, and a reference beam supeiposition and then inside a record medium in a record 
medium. At the time of playback of the recorded information, image information is reproduced by 
m^nifr"^ ^ reference beam at the record medium by the diffraction by the interference pattern. 
[0003] In recent years, for super-high density optical recording, volume holography, especially 
digital volume holography are developed in a practical use region, and attract attention. Volume 
holography is a method with which it utilizes positively and the thickness direction of a record 
medium also wntes in an interference pattern in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at 
using multiplex record. And with digital volume holography, although volume holography, the same 
record medium, and a recording method are used, the image information to record is the computer- 
onented holographic recording method limited to the digital pattern made binary. In this digital 
volume holo^aphy, it once digitizes, and develops to two-dimensional digital pattern infonnation 
and image mformation like an analog-, for example picture also records this as image infonnation. 
At the time of playback, it is reading and decoding this digital pattern information, and it is returned 
and displayed on the original image information. It becomes possible to reproduce the information 
on original very faithfully by performing differential detection, or coding binary-ized data and 
performing an error correction by this, at the time of playback, even if the S/N (it is hereafter 
descnbed as an SN ratio.) is somewhat bad. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, by the conventional optical information 
record playback approach of performing informational record and playback using holography, based 
on the information which it is going to record, luminous intensity is modulated spatially, information 
light IS generated, and information is recorded by recording the interference pattern of this 
information hght and the reference beam for record on a record medium. Thus, in case the recorded 
information is reproduced, the reference beam for playback is irradiated at a record medium. And 
this reference beam for playback is diffracted with an interference pattern, and the playback light 
corresponding to mformation light is generated. This playback light is the light by which luminous 
intensity was modulated spatially like information light. 

[0005] By the way, by the conventional optical information record playback approach, after carrying 
out incidence also of the reference beam for playback to the photodetector which detects playback 
light, there was a trouble that the SN ratio of playback infonnation deteriorated. Therefore, by the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/20O6 



JP,2002-083431,A [DETAILED DESCRIPTION] 



Page 2 of 25 



conventional optical information record playback approach, at the time of record, incidence of 
mformation light and the reference beam for record is carried out to a record medium in many cases 
so that playback light and the reference beam for playback can be spatially separated at the time of 
playback, and a predetermined include angle may be made mutually. In order that the playback light 
which this generates at the time of playback may progress in the direction which makes a 
predetermined include angle to the reference beam for playback, it becomes possible to separate 
playback light and the reference beam for playback spatially. 

[0006] However, when incidence of information light and the reference beam for record is carried 
out to a record medium so that a predetermined include angle may be made mutually, and it is made 
to separate playback light and the reference beam for playback spatially as mentioned above at the 
time of playback at the time of record, there is a trouble that the optical system for record playback is 
enlarged. 

[0007] It is in offering the optical information recording device can constitute the optical system for 
record or playback small by having made this invention in view of this trouble while the purpose 
performs informational record or playback using holography, and it enabled it to raise the SN ratio of 
playback information and an approach, an optical information regenerative apparatus, an approach, 
an optical information record regenerative apparatus, and an approach 
[0008] 

[Means for Solving the Problem] The optical information recording device of this invention is an 
optical information recording device for recording information to the optical information record 
medium equipped with the information recording layer on which information is recorded using 
holography. An information light generation means to generate information light by modulating the 
phase of light spatially based on the information to record, So that information may be recorded on a 
reference beam generation means for record to generate the reference beam for record, and an 
information recording layer, with the interference pattern by interference with information light and 
the reference beam for record It has the record optical system which irradiates the information light 
generated by the information light generation means, and the reference beam for record generated by 
the reference beam generation means for record at an information recording layer. 
[0009] In the optical information recording device of this invention, information is recorded on the 
information recording layer of an optical information record medium by the information light and the 
reference beam for record by which the phase of light was spatially modulated based on the 
information to record. 

[0010] In the optical information recording device of this invention, record optical system may 
perform the exposure of information light and the reference beam for record from the same field side 
of an information recording layer so that information light and the reference beam for record may be 
arranged in same axle. 

[001 1] Moreover, in the optical information recording device of this invention, an information light 
generation means may set the phase of the light after a modulation as either of two values, and may 
set it as either of three or more values. 

[0012] Moreover, in the optical information recording device of this invention, the reference beam 
generation means for record may generate the reference beam for record by which the phase was 
modulated spatially. In this case, you may make it an information light generation means modulate 
the phase of light spatially according to the modulation pattern of the phase determined based on the 
information and the modulation pattern of the phase of the reference beam for record to record. 
[0013] Moreover, further, the optical information recording device of this invention could contain an 
information light generation means, the reference beam generation means for record, and record 
optical system, and may be equipped with the surfacing mold head body which surfaces from an 
optical information record medium. 

[0014] The optical information record approach of this invention is the optical information record 
approach which records information to the optical information record medium equipped with the 
information recording layer on which information is recorded using holography. The procedure 
which generates information light by modulating the phase of light spatially based on the 
mforrnation to record. It has the procedure which generates the reference beam for record, and the 
record procedure which irradiates information light and the reference beam for record at an 
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information recording layer so that information may be recorded on an information recording layer 
with the interference pattern by interference with information light and the reference beam for 
record. 

[0015] By the optical information record approach of this invention, information is recorded on the 
information recording layer of an optical information record medium by the information light and the 
reference beam for record by which the phase of light was spatially modulated based on the 
information to record. 

[0016] In the optical information record approach of this invention, a record procedure may perform 
the exposure of information light and the reference beam for record from the same field side of an 
information recording layer so that information light and the reference beam for record may be 
arranged in same axle. 

[0017] Moreover, in the optical information record approach of this invention, the procedure which 
generates information light may set the phase of the light after a modulation as either of two values, 
and may set it as either of three or more values. 

[0018] Moreover, in the optical information record approach of this invention, the procedure which 
generates the reference beam for record may generate the reference beam for record by which the 
phase was modulated spatially. In this case, you may make it the procedure which generates 
mformation light modulate the phase of light spatially according to the modulation pattem of the 
phase determined based on the information and the modulation pattem of the phase of the reference 
beam for record to record. 

[0019] The optical information regenerative apparatus of this invention from the optical information 
record medium equipped with the information recording layer on which information was recorded 
with the interference pattem by interference with the information light and the reference beam for 
record by which the phase of light was spatially modulated based on the information to record While 
irradiating the reference beam for playback generated by reference beam generation means for 
playback to be an optical information regenerative apparatus for reproducing information, and to 
generate the reference beam for playback, and the reference beam generation means for playback to 
an information recording layer using holography By irradiating the reference beam for playback, the 
playback light generated from an information recording layer is collected, and it has the playback 
optical system which piles up this playback light and the reference beam for playback, and generates 
a synthetic light, and a detection means to detect a synthetic light generated by playback optical 
system. 

[0020] In the optical information regenerative apparatus of this invention, the reference beam for 
playback is irradiated to the information recording layer of an optical information record medium, 
and, thereby, playback light is generated from an information recording layer. This playback light is 
the light by which the phase of light was spatially modulated corresponding to the recorded 
information. This playback light and the reference beam for playback pile up, and a synthetic light is 
generated. This synthetic light is the light by which reinforcement was spatially modulated 
corresponding to the recorded information. Information is reproduced by detecting this synthetic 
light. 

[0021] In the optical information regenerative apparatus of this invention, playback optical system 
may perform exposure of the reference beam for playback, and collection of playback light from the 
same field side of an information recording layer so that the reference beam for playback and 
playback light may be arranged in same axle. 

[0022] Moreover, in the optical information regenerative apparatus of this invention, the reference 
beam generation means for playback may generate the reference beam for playback by which the 
phase was modulated spatially. 

[0023] Moreover, further, the optical information regenerative apparatus of this invention could 
contain the reference beam generation means for playback, record playback optical system, and a 
detection means, and may be equipped with the surfacing mold head body which surfaces from an 
optical information record medium. 

[0024] The optical information playback approach of this invention from the optical information 
record medmm equipped with the information recording layer on which information was recorded 
with the interference pattem by interference with the information light and the reference beam for 
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record by which the phase of light was spatially modulated based on the information to record While 
bemg the optical information playback approach which reproduces information and irradiating the 
procedure which generates the reference beam for playback, and the reference beam for playback to 
an mformation recording layer using holography By irradiating the reference beam for playback, the 
playback light generated from an information recording layer is collected, and it has the playback 
procedure which piles up this playback light and the reference beam for playback, and generates a 
synthetic light, and the procedure of detecting a synthetic light. 

[0025] By the optical information playback approach of this invention, the reference beam for 
playback is irradiated to the information recording layer of an optical information record medium, 
and, thereby, playback light is generated from an information recording layer. This playback light is 
the light by which the phase of light was spatially modulated corresponding to the recorded 
information. This playback light and the reference beam for playback pile up, and a synthetic light is 
generated. This synthetic light is the light by which reinforcement was spatially modulated 
corresponding to the recorded information. Information is reproduced by detecting this synthetic 
light. 

[0026] In the optical information playback approach of this invention, a playback procedure may 
perform exposure of the reference beam for playback, and collection of playback light from the same 
field side of an information recording layer so that the reference beam for playback and playback 
light may be arranged in same axle. 

[0027] Moreover, in the optical information playback approach of this invention, the procedure 
which generates the reference beam for playback may generate the reference beam for playback by 
which the phase was modulated spatially. 

[0028] While the optical information record regenerative apparatus of this invention records 
infomiation to die optical information record medium equipped with the information recording layer 
on which information is recorded using holography An information light generation means to be an 
optical information record regenerative apparatus for reproducing information from an optical 
information record medium, and to generate information light by modulating the phase of light 
spatially based on the information to record. At the time of a reference beam generation means for 
record to generate the reference beam for record, a reference beam generation means for playback to 
generate the reference beam for playback, and informational record So that information may be 
recorded on an information recording layer with the interference pattern by interference with 
information light and the reference beam for record The information light generated by the 
information light generation means and the reference beam for record generated by the reference 
beam generation means for record are irradiated at an information recording layer. At the time of 
informational playback While irradiating the reference beam for playback generated by the reference 
beam generation means for playback to an information recording layer By irradiating the reference 
beam for playback, the playback light generated from an information recording layer is collected, 
and it has the record playback optical system which piles up this playback light and the reference' 
beam for playback, and generates a synthetic light, and a detection means to detect a synthetic light 
generated by record playback optical system, 

[0029] In the optical information record regenerative apparatus of this invention, information is 
recorded on the information recording layer of an optical information record medium by the 
information light and the reference beam for record by which the phase of light was spatially 
rnodulated based on the information to record at the time of informational record. Moreover, at the 
time of informational playback, the reference beam for playback is irradiated to the information 
recording layer of an optical information record medium, and, thereby, playback light is generated 
froni an information recording layer. This playback light is the light by which the phase of light was 
spatially modulated corresponding to the.recorded information. This playback light and the reference 
be^ for playback pile up, and a synthetic light is generated. This synthetic light is the light by 
which remforcement was spatially modulated corresponding to the recorded information. 
Information is reproduced by detecting this synthetic light. 

[0030] In the optical information record regenerative apparatus of this invention, record playback 
optical system may perform exposure of information light, the reference beam for record, and the 
reference beam for playback, and collection of playback light from the same field side of an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/3/2006 



JP,2002-083431,A [DETAILED DESCRIPTION] 



Pages of 25 



information recording layer so that information light, the reference beam for record, the reference 
beam for playback, and playback light may be arranged in same axle. In this case, an information 
light generation means, the reference beam generation means for record, and the reference beam 
generation means for playback The polarization direction generates the same information light of the 
hnearly polarized light, the reference beam for record, and the reference beam for playback, 
respectively. Record playback optical system While changing information light and the reference 
beam for record into the circular polarization of light from the 1st linearly polarized light and 
irradiating to an information recording layer By the quadrant wavelength plate which changes the 
playback light generated from an information recording layer into the 2nd linearly polarized light the 
linearly polarized light and the polarization direction cross at right angles to the 1st linearly polarized 
light from the circular polarization of light, and the difference in the polarization direction You may 
have the polarization separation optical element which separates the optical path of the information 
light before passing a quadrant wavelength plate, the reference beam for record, and the reference 
beam for playback, and the optical path of the return light from the optical information record 
medium of Ushiro who passed the quadrant wavelength plate. 

[0031] Moreover, in the optical information record regenerative apparatus of this invention, the 
reference beam generation means for record may generate the reference beam for record by which 
the phase was modulated spatially, and the reference beam generation means for playback may 
generate the reference beam for playback by which the phase was modulated spatially. In this case, 
you may make it an information li^t generation means modulate the phase of light spatially 
according to the modulation pattern of the phase determined based on the information and the 
modulation pattern of the phase of the reference beam for record to record. 
[0032] Moreover, fiirther, the optical information record regenerative apparatus of this invention 
could contain an information light generation means, the reference beam generation means for 
record, the reference beam generation means for playback, record playback optical system, and a 
detection means, and may be equipped with the surfacing mold head body which surfaces from an 
optical information record medium. 

[0033] While the optical information record playback approach of this invention records information 
to the optical information record medium equipped with the information recording layer on which 
information is recorded using holography The procedure which generates information light by 
modulating the phase of light spatially based on the information which is the optical information 
record playback approach which reproduces information, and is recorded from an optical 
information record medium. So that information may be recorded on the procedure which generates 
the reference beam for record, and an information recording layer with the interference pattern by 
mterference with information light and the reference beam for record While irradiating the record 
procedure which irradiates information light and the reference beam for record at an information 
recording layer, the procedure which generates the reference beam for playback, and the reference 
beam for playback to an information recording layer By irradiating the reference beam for playback, 
the playback light generated from an information recording layer is collected, and it has the playback 
procedure which piles up this playback light and the reference beam for playback, and generates a 
synthetic light, and the procedure of detecting a synthetic light. 

[0034] By the optical information record playback approach of this invention, information is 
recorded on the information recording layer of an optical information record medium by the 
information light and the reference beam for record by which the phase of light was spatially 
modulated based on the information to record at the time of informational record. Moreover, at the 
time of informational playback, the reference beam for playback is irradiated to the information 
recording layer of an optical information record medium, and, thereby, playback light is generated 
from an information recording layer. This playback light is the light by which the phase of light was 
spatially modulated corresponding to the recorded information. This playback light and the reference 
beam for playback pile up, and a synthetic light is generated. This synthetic light is the light by 
which reinforcement was spatially modulated corresponding to the recorded information. 
Information is reproduced by detecting this synthetic light. 

[0035] In the optical information record playback approach of this invention, exposure of 
information light, the reference beam for record, and the reference beam for playback and collection 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/2006 



JP,2002-083431,A [DETAILED DESCRIPTION] 



Page 6 of 25 



of playback light may be performed from the same field side of an information recording layer so 
that mformation light, the reference beam for record, the reference beam for playback, and playback 
light may be arranged in same axle. 

[0036] Moreover, in the optical information record playback approach of this invention, the 
procedure which the procedure which generates the reference beam for record generates the 
reference beam for record by which the phase was modulated spatially, and generates the reference 
beam for playback may generate the reference beam for playback by which the phase was modulated 
spatially. In this case, you may make it the procedure which generates information light modulate the 
phase of light spatially according to the modulation pattern of the phase determined based on the 
information and the modulation pattern of the phase of die reference beam for record to record 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[Gestalt of the 1st operation] drawing 1 is the explanatory view showing the principle of record of 
the information in the optical information record regenerative apparatus concerning the gestalt of 
operation of the 1st of this invention. 

[0038] With reference to introduction and drawing 1 , the configuration of the optical information 
record medium used in the gestalt of this operation is explained. As for the close outgoing radiation 
side of the light in the disc-like transparence substrate 2 formed of the polycarbonate etc., and this 
transparence substrate 2, the optical information record medium 1 in the gestalt of this operation 
equips the opposite side with the information recording layer 3 arranged sequentially from the 
transparence substrate 2, the air gap layer 4, and the reflective film 5. The information recording 
layer 3 is a layer on which information is recorded using holography, and when light is irradiated, it 
IS formed with the hologram ingredient from which optical properties, such as a refractive index a 
dielectric constant, and a reflection factor, change according to luminous intensity, as a holograi^i 
ingredient - for example, the E. I. du Pont de Nemours& Co. (Dupont) make - photopolymer 
(photopolymers) HRF-600 (product name) and an application -- squirrel (Aprils) company make - 
photopolymer ULSH-500 (product name) etc. is used. The reflective film 5 is formed of aluminum 
In addition, you may make it the information recording layer 3 and the reflective film 5 adjoin in the 
optical information record medium 1, without forming the air gap layer 4. 
[0039] Next, the optical information record approach concerning the principle of record of the 
information in the optical information record regenerative apparatus concerning the gestalt of this 
operation, i.e., the gestalt of this operation, is explained. With the gestalt of this operation, 
information light and the reference beam for record are generated, and information light ^d the 
reference beam for record are irradiated at the information recording layer 3 of the optical 
information record medium 1 so that information may be recorded on the information recording 
layer 3 with the interference pattern by interference with information light and the reference beam 
for record. Information light is generated by modulating the phase of light spatially based on the 
information to record. 

[0040] Hereafter, with reference to drawing 1 , the optical information record approach concerning 
ttie gestalt of tins operation is explained in detail. In addition, drawing 1 shows the part in an 
example of tiie record playback optical system in die optical information record regenerative 
apparatus concerning the gestalt of fliis operation. In the record playback optical system in tiiis 
example, the objective lens 1 1 which counters the transparence substrate 2 side of the optical 
information record medium 1, and the optical information record medium 1 in this objective lens 1 1 
have the beam sphtter 12 and the phase space optical modulator 13 which were arranged in tiie 
opposite side sequentially from the objective lens 1 1 side. The beam splitter 12 has semi-reflection 
surface 12a to which tiie 45 degrees of tiie direction of a normal were leaned to the direction of an 
optical axis of an objective lens 1 1. The record playback optical system shown in drawing 1 has 
further tiie photodetector 14 with which the return light from the optical information record medium 
1 has been airanged m tiie direction reflected by semi-reflection surface 12a of a beam splitter 12 
The phase space optical modulator 13 has tfie pixel of a large number arranged in the shape of a grid 
and can modulate the phase of light now spatially by choosing the phase of outgoing radiation light ' 
tor every pixel. Moreover, a photodetector 14 has tiie pixel of a large number arranged in tiie shape 
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of a grid, and can detect now the luminous intensity which received light for every pixel. 
[0041] In the example shown in drawing 1 , the phase space optical modulator 13 generates 
mfomiation light and the reference beam for record. Incidence of the parallel light fixed [ a phase 
and reinforcement ] and coherent is carried out to the phase space optical modulator 13. At the time 
of informational record, when the phase space optical modulator 13 chooses the phase of outgoing 
radiation light for every pixel in field 13A of one one half based on the information to record, the 
phase of light is modulated spatially, information light is generated, in field 13B of the one half of 
another side, the phase of outgoing radiation light is made the same about all pixels, and the 
reference beam for record is generated. 

[0042] By field 13 A, as for the phase space optical modulator 13, the phase contrast over the 1st 
phase and criteria phase fi-om which the phase contrast over a predetermined criteria phase is set to 
+pi/2 (rad) the phase of the light after a modulation for every pixel - It is set as either of the 2nd 
phase used as pi/2 (rad). The phase contrast of the 1st phase and the 2nd phase is pi (rad). In 
addition, the phase space optical modulator 13 may set the phase of the light after a modulation as 
either of three or more values for every pixel in field 13 A. Moreover, the phase space optical 
modulator 13 makes the phase of the outgoing radiation light of all pixels the 1st phase fi-om which 
the phase contrast over a predetermined criteria phase is set to +pi/2 (rad) in field 13B. In addition, in 
field 13B, the phase space optical modulator 13 is good also considering the phase of the outgoing 
radiation light of all pixels as the 2nd phase, and good also as a different fixed phase fi-om both the 
1st phase and the 2nd phase. 

[0043] In drawing 1 , the phase and reinforcement of the incident light of the phase space optical 
modulator 13, the outgoing radiation light of the phase space optical modulator 13, the incident light 
of the objective lens 1 1 before the optical information record medium 1 irradiates, and the return 
light from the optical information record medium 1 reflected by semi-reflection surface 12a of a 
beam splitter 12 are shown. In addition, the 1st phase is expressed with a notation "+" and the 
notation "-" expresses the 2nd phase in drawing 1 . Moreover, strong maximum is expressed with "1" 
and the strong minimum value "0" expresses in drawing 1 . 

[0044] In the example shown in drawing 1 , incidence of the parallel light 21 fixed [ a phase and 
remforcOTient ] and coherent is carried out to tiie phase space optical modulator 13 at the time of 
informational record. Based on the information to record, a phase is modulated spatially and the light 
which passed field 13A among the light which carried out incidence to the phase space optical 
modulator 13 is set to information light 22A. In addition, in information light 22 A, reinforcement 
falls locally in the boundary part of the pixel of the 1st phase, and the pixel of the 2nd phase. A 
phase is not modulated spatially but the light which passed field 13B on the other hand among the 
light which carried out incidence to tiie phase space optical modulator 13 is set to reference beam 
22B for record. Incidence of these information light 22A and the reference beam 22B for record is 
carried out to a beam splitter 12, tiiey turn into information light 23 A and reference beam 23B for 
record to converge which a part passes semi -reflection surface 12a, passes an objective lens 1 1 
fiirther, and converges, and are irradiated by the optical information record medium 1. The 
information recording layer 3 is passed, it converges so that it may become a minor diameter most on 
the mterface of the air gap layer 4 and the reflective film 5, and information light 23 A and reference 
beam 23B for record are reflected by the reflective film 5. Information light 24A of Ushiro reflected 
by the reflective film 5 and reference beam 24B for record become the light to diffuse, and pass the 
information recording layer 3 again. 

[0045] In the information recording layer 3, while information light 23A before being reflected by 
the reflective film 5, and reference beam 24B for record of Ushiro reflected by the reflective film 5 
mterfere and forming an interference pattern, reference beam 23 B for record before being reflected 
by Ushiro's information light 24A and tiie reflective film 5 which were reflected by the reflective 
film 5 interferes, and an interference pattern is formed. And these interference patterns are recorded 
in volume in the information recording layer 3. 

[0046] Outgoing radiation of information light 24A of Ushiro reflected by the reflective film 5 and 
the reference beam 24B for record is carried out from tiie optical information record medium 1 and 
they tarn into infomiation light 25A of parallel light, and reference beam 25B for record witii mi 
objective lens 1 1 . Incidence of such light 25 A and 25B is carried out to a beam splitter 12, a part is 
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reflected by semi-reflection surface 12a, and they is received by the photodetector 14. 
[0047] Next, the optical information playback approach concerning the principle of playback of the 
mformation in the optical information record regenerative apparatus concerning the gestalt of this 
operation, i.e., the gestalt of this operation, is explained. With the gestalt of this operation, while 
generating the reference beam for playback and irradiating this reference beam for playback to the 
information recording layer 3 of the optical information record medium 1, by irradiating the 
reference beam for playback, the playback light generated from the information recording layer 3 is 
collected, this playback light and the reference beam for playback are piled up, a synthetic light is 
generated, and this synthetic light is detected. 

[0048] Hereafter, with reference to dravying 2 , the optical information playback approach 
concerning the gestalt of this operation is explained in detail. Drawing 2 is the explanatory view 
showing the principle of playback of the information in the optical information record regenerative 
apparatus conceming the gestalt of this operation. In addition, drawing 2 shows the part in an 
example of the record playback optical system in the optical information record regenerative 
apparatus conceming the gestalt of this operation like drawing 1 . 

[0049] Moreover, in drawing 2 , the phase and reinforcement of the incident light of the phase space 
optical modulator 13, the outgoing radiation light of the phase space optical modulator 13, the 
incident li^t of the objective lens 1 1 before the optical information record medium 1 irradiates, and 
the return Hght from the optical information record medium 1 reflected by semi -reflection surface 
12a of a beam splitter 12 are shown. How to express the phase in drawing 2 and reinforcement is the 
same as that of drawing 1 . 

[0050] In the example shown in drawin g 2 , incidence of the parallel light 3 1 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13 at the time of 
informational playback. In the time of informational playback, about all pixels, the phase space 
optical modulator 13 makes the phase of outgoing radiation light the 1st phase from which the phase 
contrast over a predetermined criteria phase is set to +pi/2 (rad), and generates the reference beam 32 
for playback. Incidence of this reference beam 32 for playback is carried out to a beam splitter 12, it 
turns into the reference beam 33 for playback which a part passes semi-reflection surface 12a, passes 
an objective lens 1 1 fiirther, and converges, and is irradiated by the optical information record 
niedium 1. The information recording layer 3 is passed, it converges so that it may become a minor 
diameter most on the interface of the air gap layer 4 and the reflective film 5, and the reference beam 
33 for playback is reflected by the reflective fibn 5. The reference beam for playback of Ushiro 
reflected by the reflective film 5 turns into light to diffuse, and passes the information recording 
layer 3 again. 

[0051] In the information recording layer 3, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by the reference beam for playback of Ushiro reflected by the reflective film 5 occurs by the 
reference beam 33 for playback before being reflected by the reflective film 5. In the reflective film 
5, outgomg radiation of the playback light which advances to the opposite side is carried out as it is 
than the optical information record medium 1, it is reflected by the reflective fihn 5 and outgoing 
radiation of the playback light which advances to the reflective film 5 side is carried out from the 
optical information record medium 1 . 

[0052] Thus, at the time of playback, the return light 34 from the optical information record medium 
1 becomes a thing containing the reference beam for playback of Ushiro reflected by playback light 
and the reflective film 5. It carries out incidence to a beam splitter 12, return light 34 being used as 
the return light 35 of parallel light with an objective lens 1 1 , and a part is reflected by semi-reflection 
surface 12a, and it is received by the photodetector 14. The return light 35 which carries out 
incidence to a photodetector 14 contains the reference beam 37 for playback of Ushiro reflected by 
the playback light 36 and the reflective film 5. The playback light 36 is the light by which the phase 
of light was spatially modulated corresponding to the information recorded on the information 
recording layer 3. By drawing 2 , for convenience, the playback light 36 and the reference beam 37 
for playback are divided, and a phase and reinforcement are shown about each. However, in fact, the 
playback light 36 and the reference beam 37 for playback pile up, a synthetic Hght is generated, and 
this synthetic light is received by the photodetector 14. A synthetic light turns into light by which 
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reinforcement was modulated spatially corresponding to the recorded information. Therefore, by the 
photodetector 14, the two-dimensional pattern of synthetic luminous intensity is detected, and, 
thereby, information is reproduced. 

[0053] As shown in drawing 1 and drawing 2 , with the optical information record regenerative 
apparatus concerning the gestalt of this operation, exposure of information light, the reference beam 
for record, and the reference beam for playback and collection of playback light are performed from 
the same field side of the information recording layer 3 so that information light, the reference beam 
for record, the reference beam for playback, and playback light may be arranged in same axle. In 
addition, in drawing 1 , although a cross section serves as a hemicycle-like light beam, since these 
constitute by one half of a light beam with a circular cross section, information light 23 A and 
reference beam 23B for record which are irradiated by the information recording layer 3 are same 
axle-like. 

[0054] Here, with reference to drawing 3 , the above-mentioned playback light 36, the reference 
beam 37 for playback, and a synthetic light are explained in detail. In drawing 3 , in the phase of the 
playback light 36, and (c), the reinforcement of the reference beam 37 for playback and (d) express 
the phase of the reference beam 37 for playback, and (e) expresses [ (a) / the reinforcement of the 
playback light 36, and (b) ] synthetic luminous intensity. As for drawing 3 , the phase contrast over 
the 1st phase and criteria phase from which the phase contrast over a criteria phase is set to +pi/2 
(rad) the phase for every pixel of information light - The example of an about is shown when it is set 
as either of the 2nd phase used as pi/2 (rad). Therefore, in the example shown in drawing 3 , the 
phase for every pixel of the playback light 36 turns into the 1st phase or the 2nd phase like 
information light. Moreover, all the phases for every pixel of the reference beam 37 for playback are 
the 1st phase. If the reinforcement of the playback H^t 36 and the reinforcement of the reference 
beam 37 for playback were equal, as it was shown in drawing 3 (e), here by the pixel from which the 
phase of the playback light 36 turns into the 1st phase In the pixel from which synthetic luminous 
intensity becomes larger than the reinforcement of the playback light 36, and the reinforcement of 
the reference beam 37 for playback, and the phase of the playback light 36 turns into the 2nd phase, 
synthetic luminous intensity serves as zero theoretically. 

[0055] Next, the relation between the phase of playback light and synthetic luminous intensity is 
explained in detail including the case where the phase of the case where the phase of information 
light is set as either of two values at the time of record, and information light is set as either of three 
or more values. 

[0056] A synthetic light piles up two light waves called playback light and the reference beam for 
playback. Therefore, when both the amplitude of playback light and the amplitude of the reference 
beam for playback are set to aO and phase contrast of playback light and the reference beam for 
fo057]°'^ to ^elta, synthetic luminous-intensity I is expressed with the following formula (1), 

I=2a02+2a02cosdelta=2a02 (l+cosdelta) 
= 4a02cos2 (delta/2) ~ (1) 

[0058] Without the phase of the reference beam for playback depending on a pixel, since it is fixed, 
an upper type shows that synthetic luminous-intensity I changes according to the phase of playback 
light. Moreover, it is from +pi/2 (rad) about the phase of information light. - By pi/2 (rad) of within 
the limits, if it is set as either of the n (n is two or more integers) values, synthetic luminous-intensity 
I will also become either of the n values. 

[0059] TTius, by the optical information record approach concerning the gestalt of this operation, the 
information recorded on the information recording layer 3 with the interference pattern by 
interference with the information light and the reference beam for record by which the phase of light 
was spatially modulated based on the information to record is reproducible by detecting the two- 
dimensional pattern of the synthetic luminous intensity which piles up with playback light and the 
reference beam for playback, and is generated. 

[0060] Next, the configuration of the optical information record regenerative apparatus concerning 
the gestalt of this operation is explained. In addition, the optical information record regenerative 
apparatus concerning the gestalt of this operation contains the optical information recording device 
concerning the gestalt of this operation, and the optical information regenerative apparatus 
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concerning the gestalt of this operation. 

[0061] Drawing 4 is the sectional view showing the optical head in the optical information record 
regenerative apparatus concerning the gestalt of this operation. As shown in drawing 4 , with the 
gestalt of this operation, the optical information record medium 1 which has positioning information 
is used. That is, in the optical information record medium 1 in the gestalt of this operation, as shown 
in drawing 4 , two or more address servo area 6 which extends in radial at a line is established in the 
interface of the air gap layer 4 and the reflective film 5 at intervals of the predetermined include 
angle. The section of the sector between the adjacent address servo area 6 is a data area 7. 
Information and address information for a sample DOSABO method to perform a tracking servo are 
beforehand recorded on the address servo area 6 by the embossing pit etc. In addition, although 
mentioned later, a focus servo does not carry out with the gestalt of this operation. 
[0062] As shown in drawing 4 , the optical information record regenerative apparatus conceming the 
gestalt of this operation is equipped with the optical head 40 arranged so that the transparence 
substrate 2 of the optical information record medium 1 may be countered. This optical head 40 
contains each element mentioned later, and has the surfacing mold head body 41 which surfaces 
fi-om the optical information record medium 1. While semiconductor laser 43 is being fixed through 
susceptor 42, the phase space optical modulator 44 and photodetector 45 of a reflective mold are 
being fixed to the pars basilaris ossis occipitalis within this head body 41. The micro-lens array 46 is 
attached in the light-receiving side of a photodetector 45. Moreover, the prism block 48 is 
established above the phase space optical modulator 44 and the photodetector 45 in the head body 
41 . The collimator lens 47 is formed near the edge by the side of the semiconductor laser 43 of the 
prism block 48. Moreover, opening is formed in the field which counters the optical information 
record medium 1 of the head body 41, and the objective lens 50 is formed in this opening. The 
quadrant wavelength plate 49 is formed between this objective lens 50 and the prism block 48. 
[0063] The phase space optical modulator 44 has the pixel of a large number arranged in the shape of 
a grid, and can modulate the phase of light now spatially by setting the phase of outgoing radiation 
light as either of two values fi-om which only pi (rad) differs mutually for every pixel. The phase 
space optical modulator 44 rotates the 90 degrees of the polarization directions of outgoing radiation 
light to the polarization direction of incident light fiirther. 

[0064] A photodetector 45 has the pixel of a large number arranged in the shape of a grid, and can 
detect now the luminous intensity which received light for every pixel. Moreover, the micro-lens 
array 46 has two or more micro lenses arranged in the location which counters the light-receiving 
side of each pixel of a photodetector 45. 

[0065] As a photodetector 45, a CCD mold solid state image sensor and an MOS mold solid state 
image sensor can be used. Moreover, an MOS mold solid state image sensor and a digital disposal 
circuit may use the smart photosensor (for example, refer to reference "O plus E, September, 1996, 
and No.202 and the 93-99th page".) accumulated on 1 chip as a photodetector 45. This smart 
photosensor has a large transfer rate, and since it has a hi^-speed calculation fiinction, it becomes 
possible [ high-speed playback being attained, for example, reproducing at the transfer rate of G bit- 
per-second order ] by using this smart photosensor. 

[0066] The prism block 48 has polarization beam splitter side 48a and reflector 48b. Polarization 
beam splitter side 48a is arranged among polarization beam splitter side 48a and reflector 48b at 
collimator lens 47 approach. The 45 degrees of the direction of a normal are both leaned to the 
direction of an optical axis of a collimator lens 47, and polarization beam splitter side 48a and 
reflector 48b are arranged in parallel mutually. 

[0067] The phase space optical modulator 44 is arranged in the location of the lower part of 
polarization beam splitter side 48a, and the photodetector 45 is arranged in the location of the lower 
part of reflector 48b. Moreover, the quadrant wavelength plate 49 and the objective lens 50 are 
arranged in the upper location of polarization beam splitter side 48a. In addition, a collimator lens 47 
and an objective lens 50 may be hologram lenses. 

[0068] The prism block 48 corresponds to the polarization separation optical element in this 
invention. That is, polarization beam splitter side 48a of the prism block 48 separates the optical path 
of the information light before passing the quadrant wavelength plate 49, the reference beam for 
record, and the reference beam for playback, and the optical path of the retum light from the optical 
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information record medium 1 of Ushiro who passed the quadrant wavelength plate 49 by the 
difference in the polarization direction so that it may explain in detail later. 

[0069] Drawin g 5 is the perspective view showing the optical head in the optical information record 
regenerative apparatus concerning the gestalt of this operation. As shown in drawing 5 , the 
surfacing mold head body 41 has the two rail sections 51 prepared so that it might project in the field 
which counters the optical information record medium 1. The field by the side of the optical 
information record medium 1 of the rail section 51 is an air bearing side. Near the edge by the side of 
airstream close [ in the rail section 51 ], the taper section 52 formed by the edge side so that it might 
separate from the optical information record medium 1 is formed. The head body 41 surfaces from 
the optical information record medium 1 with the air which flows from the taper section 52, forming 
a minute opening between an air bearing side and the optical information record medium 1. The 
objective lens 50 is arranged between the two rail sections 51 . The magnitude of the opening 
between the air bearing sides and the optical information record media 1 at the time of surfacing of 
the head body 41 is about 0.05 micrometers, and is stable. Therefore, with the optical head 40 in the 
gestalt of this operation, since the distance between an objective lens 50 and the optical information 
record medium 1 is kept almost constant at the time of surfacing of the head body 41, the focus servo 
is unnecessary. 

[0070] Drawing 6 is the top view showing the appearance of the optical information record 
regenerative apparatus concerning the gestalt of this operation. As shown in drawing 6 , the optical 
mformation record regenerative apparatus is equipped with the spindle 54 with which the optical 
information record medium 1 is attached, and the spindle motor which is made to rotate this spindle 
54 and which is not illustrated. The optical information record regenerative apparatus is fiirther 
equipped with the carriage 55 which a point moves in the truck crossing direction of the optical 
information record medium 1, and the voice coil motor 56 which drives this carriage 55. The optical 
head 40 is attached in the point of carriage 55. In an optical information record regenerative 
apparatus, the optical head 40 is moved in the truck crossing direction of the optical information 
record medium 1 by carriage 55 and the voice coil motor 56, and modification of a truck and a 
tracking servo are performed by them. 

[0071] Next, an operation of the optical head 40 at the time of inforaiational record is explained. 
Semiconductor laser 43 carries out outgoing radiation of the light of coherent S polarization. In 
addition, S polarization is the linearly polarized light with the polarization direction perpendicular to 
plane of incidence ( drawing 4 space to kick), and P polarization mentioned later is the linearly 
polarized light with the polarization direction parallel to plane of incidence. 
[0072] The laser beam of S polarization by which outgoing radiation was carried out from 
semiconductor laser 43 is made into parallel light, and carries out incidence to polarization beam 
splitter side 48a of the prism block 48, it is reflected by the collimator lens 47 by this polarization 
beam splitter side 48a, and incidence of it is carried out to the phase space optical modulator 44 by it. 
The outgoing radiation light of the phase space optical modulator 44 turns into information light by 
which the phase of light was modulated spatially in the field of one one half based on the 
information to record, and the phase of outgoing radiation light serves as the same reference beam 
for record about all pixels in the field of the one half of another side. Moreover, the 90 degrees of the 
polanzation directions rotate and the outgoing radiation light of the phase space optical modulator 44 
turns into light of P polarization. 

[0073] Since the information light and the reference beam for record which are the outgoing 
radiation light of the phase space optical modulator 44 are P polarization, they penetrate polarization 
beam splitter side 48a of the prism block 48, pass the quadrant wavelength plate 49, and turn into 
light of the circular polarization of light. It is condensed with an objective lens 50 and this 
information light and the reference beam for record are irradiated by the optical information record 
medium 1 . The information recording layer 3 is passed, it converges so that it may become a minor 
diameter most on the interface of the air gap layer 4 and the reflective film 5, and this information 
h^t and the reference beam for record are reflected by the reflective film 5. Information light and 
reference beam for record of Ushiro reflected by the reflective film 5 turn into light to diffiise, and 
pass the information recording layer 3 again. If the output of semiconductor laser 43 is set as the 
high power for record, as explained with reference to drawing 1 , the interference pattern by 
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interference with information light and the reference beam for record will be recorded on the 
information recording layer 3. 

[0074] With an objective lens 50, return light from the optical information record medium 1 is made 
into parallel light, passes the quadrant wavelength plate 49, and turns into light of S polarization. It is 
reflected by polarization beam splitter side 48a of the prism block 48, and is further reflected by 
reflector 48b, and incidence of this return light is carried out to a photodetector 45 through the 
micro-lens array 46. 

[0075] In addition, in the period by which the light beam from an objective lens 50 passes through 
the address servo area 6 of the optical information record medium 1 at the time of informational 
record, while the output of semiconductor laser 43 is set as the low-power output for playback, the 
phase space optical modulator 44 carries out outgoing radiation of the light with the same phase 
about all pixels, without modulating the phase of light. Based on the output of the photodetector 45 
at this time, address information and tracking error information can be acquired. 
[0076] Next, an operation of the optical head 40 at the time of informational playback is explained. 
At the time of informational playback, the output of semiconductor laser 43 is set as the low-power 
output for playback. The laser beam of S polarization by which outgoing radiation was carried out 
from semiconductor laser 43 is made into parallel light, and carries out incidence to polarization 
beam splitter side 48a of the prism block 48, it is reflected by the collimator lens 47 by this 
polarization beam splitter side 48a, and incidence of it is carried out to the phase space optical 
modulator 44 by it. The outgoing radiation light of the phase space optical modulator 44 turns into a 
reference beam for playback with the same phase of outgoing radiation light about all pixels. 
Moreover, the 90 degrees of the polarization directions rotate and the outgoing radiation light of the 
phase space optical modulator 44 turns into light of P polarization. 

[0077] Since the reference beam for playback which is the outgoing radiation light of the phase 
space optical modulator 44 is P polarization, it penetrates polarization beam splitter side 48a of the 
prism block 48, passes the quadrant wavelength plate 49, and turns into light of the circular 
polarization of light. It is condensed with an objective lens 50 and this reference beam for playback 
is irradiated by the optical information record medium 1 . The information recording layer 3 is 
passed, it converges so that it may become a minor diameter most on the interface of the air gap 
layer 4 and the reflective film 5, and this reference beam for playback is reflected by the reflective 
film 5. The reference beam for playback of Ushiro reflected by the reflective film 5 tums into light to 
diffiise, and passes the information recording layer 3 again. As explained with reference to drawing 
2 , playback light is generated from the information recording layer 3 by the reference beam for 
playback. 

[OO78] The return light from the optical information record medium 1 contains playback light and 
the reference beam for playback. With an objective lens 50, this return light is made into parallel 
light, passes the quadrant wavelength plate 49, and tums into light of S polarization. It is reflected by 
polarization beam splitter side 48a of the prism block 48, and is fiirther reflected by reflector 48b, 
and incidence of this return light is carried out to a photodetector 45 through the micro-lens array 46. 
Based on the output of this photodetector 45, the information recorded on the optical information 
record medium 1 is reproducible. 

[0079] In addition, the light beam from an objective lens 50 can acquire address inforaiation and 
tracking error information based on the output of a photodetector 45 in the period which passes 
through the address servo area 6 of the optical information record medium 1 at the time of 
informational playback. 

[0080] Next, with reference to drawing 7 and drawing 8 , an example of the generation method of 
tracking error information and the approach of a tracking servo in the gestalt of this operation is 
explained. In this example, as positioning information used for a tracking servo, as shown in drawing 
2 (a), two pit 81 A, one pit 8 IB, and one pit 81C are formed in the address servo area 6 of the optical 
information record medium 1 sequentially from the near side of the travelling direction of a light 
beam 82 along the truck 80. Two pit 81 A is arranged across the truck 80 in the symmetric position in 
the location shown with Sign A in drawing 7 . Pit 81B is arranged in the location which shifted to 
one side to the truck 80 in the location shown with Sign B in drawing 7 . Pit 81C is arranged in the 
location shown with Sign C in drawing 7 in the location which shifted from pit 81 B to the opposite 
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side to the truck 80. 

[008 1 ] As shown in drawing^ (a), when a light beam 82 advances a truck 80 top correctly, the total 
Hght income of the photodetector 45 at the time of a light beam 82 passing through each locations A, 
B, and C came to be shown in drawing 7 (b). That is, the light income at the time of location A 
passage is the largest, and the light income at the time of location B passage and the light income at 
the time of location C passage become it is equal and smaller than the light income at the time of 
location A passage mutually. 

[0082] On the other hand, as shown in drawi ng 8 (a), when a light beam 82 shifts to pit 81 C 
approach and advances to a truck 80, the total light income of the photodetector 45 at the time of a 
light beam 82 passing through each locations A, B, and C came to be shown in drawing 8 (b). That 
is, the light income at the time of location A passage is the largest, then the light income at the time 
of location C passage is large, and the light income at the time of location B passage becomes the 
smallest. The absolute value of the difference of the light income at the time of location B passage 
and the light income at the time of location C passage becomes so large that the amount of gaps from 
the truck 80 of a light beam 82 becomes large. 

[0083] In addition, although not illustrated, when a light beam 82 shifts to pit 8 IB approach and 
advances to a truck 80, the light income at the time of location A passage is the largest, then the light 
income at the time of location B passage is large, and the light income at the time of location C 
passage becomes the smallest. The absolute value of the difference of the light income at the time of 
location B passage and the light income at the time of location C passage becomes so large that the 
amount of gaps from the truck 80 of a light beam 82 becomes large. 

[0084] The difference of the light income at the above thing to the time of location B passage and the 
light income at the time of location C passage shows the direction and magnitude of a gap of the 
light beam 82 to a truck 80. Therefore, the difference of the light income at the time of location B 
passage and the light income at the time of location C passage can be made into a tracking error 
signal. Pit 81 A becomes the criteria of the timing which detects the light income at the time of 
location B passage, and the light income at the time of location C passage. 

[0085] As the tracking servo in this example is the following, specifically, it is performed. First, the 
timing to which the total light income of a photodetector 45 reaches a peak first, i.e., the timing'at 
the time of location A passage, is detected. Next, the timing at the time of location B passage and the 
timing at the time of location C passage are predicted on the basis of the timing at the time of 
location A passage. Next, the light income at the time of location B passage and the light income at 
the time of location C passage are detected to each predicted timing. Finally, the difference of the 
Hght income at the time of location B passage and the light income at the time of location C passage 
is detected, and this is made into a tracking error signal. And a voice coil motor 56 drives based on a 
tracking error signal, and a tracking servo is performed so that a light beam 82 may always follow a 
truck 80. In addition, in case a light beam 82 passes a data area 7, a tracking servo is not perforaied 
but the condition at the time of the last address servo area 6 passage is held. 
[0086] In addition, for example, not only the above-mentioned approach but the push pull method 
may be used for the generation method of tracking error information and the approach of a tracking 
servo in the gestalt of this operation. In this case, the pit train of the single tier which met in the 
direction of a truck is formed in the address servo area 6 as positioning information used for a 
tracking servo, change of the configuration of the incident light in the light-receiving side of a 
photodetector 45 is detected, and tracking error information is generated. 

[0087] Next, with reference to drawing 9 and drawing 10 , an example of the configuration of the 
phase space optical modulator 44 in the gestalt of this operation is explained. The phase space 
optical modulator 44 in this example uses the magneto-optical effect. The sectional view and 
drawing 10 which show the important section of the phase space optical modulator [ in / in drawing 
9 / this example ] 44 are the explanatory view showing the phase space optical modulator 44 in this 
example, and its circumference circuit. 

[0088] As shown in drawing 9 and drawing 10 , the phase space optical modulator 44 in this 
example It consists of an optical magnetic adjuster and the direction of magnetization is set up 
mdependently, respectively. According to the magneto-optical effect The magnetization setting layer 
1 1 1 contammg two or more pixels which give rotation of the polarization direction according to the 
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direction of magnetization to the light which carries out incidence. The thin film coil 1 12 as two or 
more field generating components which generates the field for being prepared so that it may 
correspond for every pixel of this magnetization setting layer 1 1 1, and setting up the direction of the 
magnetization in each pixel independently. It was prepared between the magnetization setting layer 
1 1 1 and the thin film coil 1 12, and has the reflecting layer 1 13 which reflects light. 
[0089] Domain-wall-displacement suppression section 111b which inhibits migration of a magnetic 
domain wall is prepared in the boundary location of the pixel which adjoins the magnetization 
setting layer 1 1 1 . A projection as shown in drawing 9 is sufficient as domain-wall-displacement 
suppression section 111b. 

[0090] Setting to drawing 9 and drawing 10 , a sign 1 1 laO shows the pixel (henceforth the pixel of 
OFF) of facing down [ magnetization ], and the sign 1 1 lal shows the pixel (henceforth the pixel of 
ON) of facing up [ magnetization ]. 

[0091 ] Drawing 1 1 is the top view of the thin film coil 1 12. In drawing 1 1 , sign 1 1 1 A expresses the 
1 -pixel field. 

[0092] In drawing 9 and drawing 10 , the field of the magnetization setting layer 1 1 1 top is the field 
as for which light carries out incidence. The magnetization setting layer 1 1 1 has translucency to the 
light used at least. Through the reflecting layer 113, with the field as for which the light in the 
magnetization setting layer 1 1 1 carries out incidence, the thin film coil 1 12 is arranged so that the 
field of the opposite side may be adjoined. 

[0093] The reflecting layer 1 13 has conductivity. One edge of each thin film coil 112, for example, 
an inside edge, is connected to the reflecting layer 113. The terminal 1 14 is connected to the other- 
end section of each thin film coil 1 12, for example, an outside edge, respectively. The reflecting 
layer 1 13 serves as one side of the two tracks for energizing in the thin film coil 1 12. A terminal 1 14 
constitutes another side of the two tracks for energizing in the thin film coil 1 12. 
[0094] Further, the phase space optical modulator 44 consisted of soft magnetic materials, in the 
magnetization setting layer 1 1 1 in the thin film coil 1 12, has been arranged in the opposite side and 
equipped with the magnetic-path formation section 115 which forms a part of magnetic path 120 
corresponding to the field generated by the thin film coil 1 12. The insulating layer 1 16 is formed in 
the perimeter of the thin film coil 1 12, a terminal 1 14, and the magnetic-path formation section 115. 
[0095] Further, in the thin film coil 1 12 in the magnetization setting layer 1 1 1, the phase space 
optical modulator 44 consisted of soft magnetic materials, and it was formed so that the field of the 
opposite side might be adjoined, and it is equipped with the soft magnetism layer 1 17 which forms a 
part of other magnetic paths 120 corresponding to the field generated by the thin film coil 1 12. The 
soft magnetism layer 1 17 has translucency to the light used at least. 

[0096] As shown in drawing 10 , each thin film coil 1 12 is connected to the mechanical component 
102 for energizing independently of each thin film coil 1 12 by wiring connected to a terminal 1 14, a 
reflecting layer 1 1 3, and these, respectively. A mechanical component 1 02 is the period of for 
example, nanosecond order, and supplies the current of the shape of a forward or negative pulse to 
the thin film coil 112. Moreover, a mechanical component 102 is controlled by the control section 
103. 

[0097] The magnetization setting layer 1 1 1 has the big coercive force He and -He. And if the 
negative field to which an absolute value exceeds He is impressed when magnetized in the forward 
direction, when the direction of magnetization is reversed and it is magnetized in the negative 
direction, if the forward field to which an absolute value exceeds He is impressed, the direction of 
magnetization will reverse the magnetization setting layer 111. The thin film coil 1 12 generates the 
forward or negative field to which an absolute value exceeds He. On the other hand, the coercive 
force of the soft magnetism layer 1 17 is very small, and the direction of magnetization reverses it 
easily by the small impression field in the soft magnetism layer 117. The property of the magnetic- 
path formation section 1 15 is the same as that of the soft magnetism layer 117. 
[0098] Although what is necessary is just the optical magnetic adjuster which has the magneto- 
optical effect as an ingredient of the magnetization setting layer 1 1 1 , it is desirable to use a magnetic 
garnet thin film or a 1 -dimensional magnetism photograph nick crystal especially. 
[0099] A rare earth iron system garnet thin film is one of typical things of a magnetic gamet thin 
film. As an approach of producing a magnetic gamet thin film, there is the approach of fomiing the 
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magnetic garnet thin film of a single crystal by liquid phase epitaxy (LPE law) or the spatter on 
substrates, such as a gadolinium gallium gamet (GGG), for example. 

[0100] Drawing 12 is the explanatory view showing the structure of a 1 -dimensional magnetism 
photograph nick crystal. This 1 -dimensional magnetism photograph nick crystal 130 has the 
structure which formed dielectric multilayers in both-sides side of a magnetic layer 13 1 . A rare earth 
iron gamet, a bismuth permutation rare earth iron gamet, etc. are used for the ingredient of a 
magnetic layer 131. Dielectric multilayers carry out the laminating of Si02 film 132 and the 20Ta5 
film 1 33 by turns, and are constituted. The period of the layer structure in the 1 -dimensional 
magnetism photograph nick crystal 130 is the wavelength order of the light to be used. As this 1- 
dimensional magnetism photograph nick crystal 130, it becomes possible to acquire a big faraday's 
rotation angle. 

[0101] In addition, the phase space optical modulator 44 in this example may form all components in 
a monolithic, may manufacture them, and after dividing into two or more parts and forming, it may 
manufacture them combining two or more parts. When dividing the phase space optical modulator 
44 into two or more parts and forming it, you may divide into the part fi-om the soft magnetism layer 
1 17 to a reflecting layer 1 13, and other parts. Moreover, the component of the phase space optical 
modulator 44 in this example can manufacture all using a semi-conductor manufacture process. 
[01 02] Next, with reference to drawing 13 , an operation of the phase space optical modulator 44 in 
this example is explained. In the phase space optical modulator 44 in this example, according to 
modulation information, altematively, forward or negative pulse current is supplied to the thin film 
coil 112, consequently a field is independently impressed to each pixel of flie magnetization setting 
layer 1 1 1 with the thin film coil 112. According to easy count, by supplying with a cusp value [ of 
about 40mA ] pulse current to the thin film coil 1 12, the core of the thin film coil 1 12 can be made to 
be able to generate the field of the shape of a pulse of lOOOe extent, and the magnetization in each 
pixel can be reversed by this field. 

[0103] In each pixel, if the field of the direction of the magnetization till then and an opposite 
direction is impressed, the magnetic domain of magnetization of the same direction as an impression 
field will arise, and this magnetic domain will be expanded. Expansion of this magnetic domain will 
stop, if a magnetic domain wall reaches domain-wall-displacement suppression section 111b. 
Consequently, the one whole pixel serves as magnetization of the same direction as an impression 
field. Thus, the direction of the magnetization in each pixel of the magnetization setting layer 1 11 is 
independently set up by impressing a field independently to each pixel of the magnetization setting 
layer 1 1 1 with the thin film coil 1 12. 

[0104] The light which carried put incidence to the phase space optical modulator 44 from the soft 
magnetism layer 117 side passes the magnetization setting layer 111, after passing the soft 
magnetism layer 117. Rotation of the polarization direction according to the direction of the 
magnetization in each pixel of the magnetization setting layer 111, i.e., Faraday rotation, is given to 
the light which passes this magnetization setting layer 1 1 1 according to the Faraday effect. For 
example, the polarization direction of light where the polarization direction of light where 
magnetization passes the pixel 1 1 lal of upward ON will pass the downward pixel 1 1 laO with off 
magnetization supposing only H-thetaF rotates - Only thetaF rotates. 

[01 05] It is reflected by the reflecting layer 113, and more nearly again than the phase space optical 
modulator 44, the light which passed the magnetization setting layer 1 1 1 passes the magnetization 
setting layer 1 1 1 and the soft magnetism layer 117, and outgoing radiation is carried out. Before 
reaching a reflecting layer 1 13, rotation of the polarization direction according to the direction of the 
magnetization in each pixel of the magnetization setting layer 1 1 1 is given to the light which passes 
the magnetization setting layer 1 1 1 after being reflected by the reflecting layer 113 according to the 
Faraday effect like the time of passing the magnetization setting layer 111. Therefore, only +thetaF 
rotates as mentioned above and the polarization direction of the light which passes the off pixel 
1 1 laO - Supposing only thetaF rotates, [ the polarization direction of the light which passes the pixel 
1 1 lal of ON ] The polarization direction of the light by which passes the pixel 1 1 lal of ON twice 
both ways, and outgoing radiation is carried out from the phase space optical modulator 44 is the 
polarization direction of the light by which only -h2tiietaF rotates, passes the off pixel 1 1 laO twice 
both ways, and outgoing radiation is carried out from the phase space optical modulator 44. - Only 
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2thetaF rotates. 

[0106] In the phase space optical modulator 44, in the magnetization setting layer 111, angle-of- 
rotation -i-2thetaF of the polarization direction of the light which passed the pixel 1 1 lal of ON twice 
both ways is made into 90 degrees, and -2thetaF is considered as angle of rotation of -90 degrees of 
the polarization direction of the lig^t which passed the off pixel 1 1 laO twice both ways. 
[0107] As shown in drawing 13 , outgoing radiation is carried out to the phase space optical 
modulator 44 from semiconductor laser 43, and the light of S polarization reflected by polarization 
beam splitter side 48a of the prism block 48 carries out incidence to it. The magnetization setting 
layer 1 1 1 of the phase space optical modulator 44 is passed, and it is reflected by the reflecting layer 
1 13, and again, this light passes the magnetization setting layer 111, and returns to the prism block 
48. Here, by the 90 degrees of the polarization directions rotating and the light which passed the 
pixel 1 1 lal of ON twice both ways turning into light of P polarization, the -90 degrees of the 
polarization directions rotate, and the light which passed the pixel 1 1 laO of OFF twice both ways 
turns into light (it expresses with sign P* at drawing 13 .) of P polarization. Therefore, all the return 
light from the phase space optical modulator 44 penetrates polarization beam splitter side 48a. 
[0108] Although all the return light from the phase space optical modulator 44 is P polarization, as 
for the light which passed the pixel 1 1 lal of ON, only pi (rad) differs in the phase from the light 
which passed the off pixel 1 1 laO. Therefore, the phase space optical modulator 44 in this example 
can modulate the phase of light spatially by setting the phase of outgoing radiation light as either of 
two values from which only pi (rad) differs mutually for every pixel while rotating the 90 degrees of 
the polarization directions of outgoing radiation light to the polarization direction of incident light. 
[0109] In the phase space optical modulator 44 in this example, by setting up independently the 
direction of the magnetization in each pixel of the magnetization setting layer 1 1 1 with the thin film 
coil 1 12, rotation of the polarization direction according to the direction of the magnetization in each 
pixel is given to the light which carries out incidence to the magnetization setting layer 111, and the 
light which carries out incidence to the magnetization setting layer 1 1 1 is modulated spatially. The 
change of the direction of the magnetization in each pixel of the magnetization setting layer 1 1 1 can 
be performed in about several nanoseconds. And since the thin film coil 1 12 is formed for every 
pixel and it enables it to set up the direction of the magnetization in each pixel independently in the 
phase space optical modulator 44 in this example, it is possible to set the direction of the 
magnetization in all pixels as coincidence. Therefore, in the phase space optical modulator 44 in this 
example, it becomes possible to make the response time of the whole phase space optical modulator 
44 into about several nanoseconds as well as the response time of a pixel unit, and it becomes 
possible to obtain a very big working speed. 

[01 10] Moreover, since the phase space optical modulator 44 in this example does not contain a fluid 

like liquid crystal while being easy structure without a mechanical drive part, it is reliable. Moreover, 

the phase space optical modulator 44 in this example is easy structure, and since it can mass-produce 

using a semi-conductor manufacture process, it can reduce a manufacturing cost. 

[0111] Moreover, in the phase space optical modulator 44 in this example, since the reflecting layer 

1 13 serves as one side of the two tracks for energizing in the thin film coil 1 12, structure can be 

simplified. 

[0112] Moreover, in the phase space optical modulator 44 in this example, the condition of the 
ingredient in the pixel of the magnetization setting layer 1 1 1 and the condition of magnetization are 
made to homogeneity. Moreover, in the phase space optical modulator 44 in this example, since it is 
arranged so that the thin film coil 1 12 for changing the condition of a pixel may adjoin the field as 
for which the light in the magnetization setting layer 1 1 1 carries out incidence through a reflecting 
layer 1 13 to the field of the opposite side, the light by which the thin film coil 1 12 is modulated is 
not affected. According to the phase space optical modulator 44 in this example, from these things, it 
can prevent that outgoing radiation light becomes an ununiformity by causes other than modulation 
information. 

[01 13] Moreover, since a transparent electrode is not arranged in the phase space optical modulator 
44 in this example at the path of light, there is no degradation of the property by dispersion of light, 
and it is advantageous to detailed-izing which is especially a pixel. 

[0114] Moreover, since it was made to generate the field for setting up the direction of the 
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magnetization in each pixel of the magnetization setting layer 1 1 1 with the thin film coil 112 
according to the phase space optical modulator 44 in this example, the current for reversing the 
magnetization in a pixel can be made small. 

[0115] Moreover, in the phase space optical modulator 44 in this example, since it has the soft 
magnetism layer 1 17 and the magnetic-path formation section 115 which form a part of magnetic 
path 120 corresponding to the field generated by the thin film coil 1 12, magnetic flux can be 
extracted effectively. Consequently, in the phase space optical modulator 44 in this example, the 
magnetomotive force generated by the thin film coil 1 12 can be effectively used for a setup of the 
magnetization in a pixel. 

[0116] Moreover, in the phase space optical modulator 44 in this example, if the thin film coil 1 12 is 
not driven, since the condition of the magnetization in each pixel of the magnetization setting layer 
1 1 1 is held, modulation information can be held with the phase space optical modulator 44. 
[01 17] Although the above-mentioned phase space optical modulator 44 set the phase of outgoing 
radiation light as either of two values for every pixel, in the optical information record regenerative 
apparatus concerning the gestalt of this operation, what can set the phase of outgoing radiation light 
as either of three or more values for every pixel may be used for it instead of this phase space optical 
modulator 44. 

[0118] Drawing 14 shows an example of the configuration of a phase space optical modulator which 
can set the phase of outgoing radiation light as either of three or more values for every pixel. This 
phase space optical modulator 144 is equipped with two glass substrates 151,152 arranged so that it 
may counter mutually. The transparent electrode 153,154 is formed in the field where a glass 
substrate 151,152 counters mutually, respectively. The glass substrate 151,152 is separated at the 
predetermined spacing by the spacer 155. Liquid crystal is enclosed with the space formed by die 
glass substrate 151,152 and the spacer 155, and the liquid crystal layer 157 is formed in it. Moreover, 
much orientation sections 156 of the shape of a column which projected in the direction of slant are 
formed in the field by the side of the liquid crystal layer 157 of a glass substrate 152. This orientation 
section 156 can be formed by vapor-depositing the vacuum evaporation© matter fi-om across to a 
glass substrate 152. Orientation of the liquid crystal molecule 157a in the liquid crystal layer 157 is 
carried out so that the direction of a major axis may turn to the longitudinal direction of the 
orientation section 156, namely, so that the direction of slant may be turned to to a glass substrate 
152. In addition, the dielectric anisotropy of liquid crystal molecule 157a shall be forward. 
Moreover, the reflective fihn 158 is formed in the field of the outside of a glass substrate 152. 
[01 19] Next, with reference to drawing 15 and drawing 16 , an operation of the phase space optical 
modulator 144 shown in drawing 14 is explained. To the phase space optical modulator 144, from a 
glass substrate 151 side, it carries out incidence, a glass substrate 151, the liquid crystal layer 157, 
and a glass substrate 152 are passed, and it is reflected by the reflective film 158, and light passes'a 
glass substrate 152, the liquid crystal layer 157, and a glass substrate 151 again, and outgoing 
radiation is carried out. A transparent electrode 153,154 can impress an electrical potential difference 
between transparent electrodes 153,154 independently for every pixel. 

[0120] As shown in drawing 1 5 , in the condition of not impressing an electrical potential difference 
V between transparent electrodes 153,154, orientation of the liquid crystal molecule 157a is carried 
out so that the direction of a major axis may turn to the direction of slant to a glass substrate 151,152. 
On the other hand, by a part of [ at least ] liquid crystal molecule 157a, as shown in drawing 16 ,V 
sufficient electrical potential difference V to change the direction of orientation of liquid crystal 
molecule 157a is impressed between transparent electrodes 153,154, the direction of orientation will 
change so that the direction of a major axis may approach in the perpendicular direction to a glass 
substrate 151,152. In this case, in liquid crystal molecule 157a nearer to the glass substrate 151 with 
which the orientation section 156 is not formed, the direction of orientation tends to change. 
Moreover, the number of liquid crystal molecule 157a with which the direction of orientation 
changes, and the variation of the direction of orientation increase, so that an electrical potential 
difference V becomes large. 

[0121] Change of the direction of orientation of liquid crystal molecule 157a changes the include 
angle of the polarization direction of light and the direction of a major axis of liquid crystal molecule 
157a which carry out incidence to make. The case where liquid crystal molecule 157a has the 
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polarization direction of the light which passes it parallel to the direction of a major axis of liquid 
crystal molecule 157a differs in a refractive index from the case of being perpendicular. Therefore, 
the light which passed the liquid crystal layer 1 57 in the condition that the electrical potential 
difference V was impressed has phase contrast to the light which passed the liquid crystal layer 157 
in the condition that an electrical potential difference V is not impressed. Within the limits of 
predetermined [ of an electrical potential difference V ], phase contrast also becomes large, so that an 
electrical potential difference V is large. Moreover, by the fixed case, phase contrast also becomes 
[ an electrical potential difference V ] large, so that the thickness of the liquid crystal layer 157 is 
large. Therefore, if the thickness of the liquid crystal layer 157 and the maximum of an electrical 
potential difference V are set up so that the maximum of the phase contrast at the time of light 
passing the liquid crystal layer 157 twice both ways may be set to pi (rad), phase contrast can be set 
as arbitration in the range of 0 - pi (rad) by controlling an electrical potential difference V. 
[0122] According to the above operation, the phase space optical modulator 144 can set the phase of 
outgoing radiation light as either of three or more values for every pixel. 
[0123] In addition, since the phase space optical modulator 144 does not rotate the polarization 
direction of light, in using the phase space optical modulator 144 instead of the phase space optical 
modulator 44, it changes polarization beam splitter side 48a of the prism block 48 in drawing 4 into a 
semi-reflection surface. Or a quadrant wavelength plate is formed between the prism block 48 and 
the phase space optical modulator 144, incidence is carried out to the phase space optical modulator 
144, the Hght of the circular polarization of light from the phase space optical modulator 144 is 
changed [ the light of S polarization from the prism block 48 is changed into the light of the circular 
polarization of Hght with a quadrant wavelength plate, ] into the light of P polarization with a 
quadrant wavelength plate, and you may make it make polarization beam splitter side 48a penetrate. 
[0124] The constituted thing which adjusted the location of a reflector for every pixel about the 
travelling direction of incident light for example, not only using the phase space optical modulator 
144 but using the micro mirror device using above-mentioned liquid crystal as a phase space optical 
modulator which can set the phase of outgoing radiation light as either of three or more values for 
every pixel may be used. 

[0125] As explained above, with the gestalt of this operation, the information light and the reference 
beam for record by which the phase of light was spatially modulated based on the information to 
record at the time of informational record are irradiated at the information recording layer 3 of the 
optical information record medium 1, and information is recorded on the information recording layer 
3 with the interference pattem by interference with information light and the reference beam for 
record. Moreover, at the time of informational playback, the reference beam for playback is 
irradiated at the information recording layer 3, the playback light and the reference beam for 
playback which are generated from the information recording layer 3 by this are piled up, a synthetic 
light is generated, this synthetic light is detected, and information is reproduced. 
[0126] Therefore, according to the gestalt of this operation, it is not necessary to separate playback 
light and the reference beam for playback at the time of informational playback. Therefore, at the 
time of informational record, it is not necessary to carry out incidence of information light and the 
reference beam for record to a record medium so that a predetermined include angle may be made 
mutually. With the gestalt of this operation, exposure of information light, the reference beam for 
record, and the reference beam for playback and collection of playback light are actually performed 
from the same field side of the information recording layer 3 so that information light, the reference 
beam for record, the reference beam for playback, and playback light may be arranged in same axle. 
Therefore, according to the gestalt of this operation, the optical system for record and playback can 
be constituted small. 

[0127] Moreover, by the conventional playback approach, in order to separate playback light and the 
reference beam for playback and to detect only playback light, after carrying out incidence also of 
the reference beam for playback to the photodetector which detects playback light, there was a 
trouble that the SN ratio of playback information deteriorated. On the other hand, with the gestalt of 
this operation, since information is reproduced using playback light and the reference beam for 
playback, it is not said by the reference beam for playback that the SN ratio of playback information 
deteriorates. Therefore, according to the gestalt of this operation, the SN ratio of playback 
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information can be raised. 

[0128] Moreover, the optical head 40 is equipped with the surfacing mold head body 41 which 
contains record playback optical system in the optical information record regenerative apparatus 
concerning the gestalt of this operation. Therefore, according to the gestalt of this operation, since 
the distance between the objective lens 50 of record playback optical system and the optical 
information record medium 1 is kept almost constant, a focus servo becomes unnecessary. 
[01 29] Moreover, in the optical information record regenerative apparatus conceming the gestalt of 
this operation, when setting the phase of information light as either of two values, information light 
and playback light will support 1 bit [ per pixel ] information. In setting the phase of information 
light as either of three or more values, it becomes possible to also make information light and 
playback light support two or more bits [ per pixel ] information. For example, when setting the 
phase of information light as either of eight values, information light and playback light will support 
the information on a triplet per pixel. Moreover, you may make it express one data with two or more 
pixels in information light and playback light. For example, if the phase of information light is set as 
either of eight values and one data is expressed with four pixels, 12-bit data can be expressed with 
these four pixels. 

[0130] The optical information record regenerative apparatus conceming [the gestalt of the 2nd 
operation], next the gestalt of operation of the 2nd of this invention is explained. The gestalt of this 
operation enables it to perform multiplex record by phase-encoding multiplex system, and 
informational playback by which multiplex record was carried out in this way using the reference 
beam for record and the reference beam for playback by which the phase was modulated spatially. 
The configuration of the optical information record regenerative apparatus conceming the gestalt of 
this operation is the same as that of the gestalt of the 1st operation. 

[0131] The optical information record approach which starts the principle of record of the 
information in the optical information record regenerative apparatus conceming the gestalt of this 
operation, i.e., the gestalt of this operation, with reference to drawing 17 hereafter is explained. In 
addition, drawing 17 shows the part in an example of the record playback optical system in the 
optical information record regenerative apparatus conceming the gestalt of this operation. The 
configuration of the optical system shown in drawing 1 7 is the same as that of drawing 1 . In 
drawing 17 , the phase and reinforcement of the incident light of the phase space optical modulator 
13, the outgoing radiation light of the phase space optical modulator 13, the incident light of the 
objective lens 1 1 before the optical information record medium 1 irradiates, and the return light from 
the optical information record medium 1 reflected by semi-reflection surface 12a of a beam splitter 
12 are shown. How to express the phase of the light in drawing 17 and reinforcement is the same as 
that of drawing 1 . 

[0132] At the time of informational record, incidence of the parallel light 21 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13. A phase 
generates information light 22A modulated spatially by choosing the phase of outgoing radiation 
light from binary or three values or more for every pixel based on the information in the phase space 
optical modulator 13 on which while records half field 13 A. In order to simplify explanation, here, 
field 1 3 A The phase contrast over the 1 st phase and criteria phase from which the phase contrast 
over a predetermined criteria phase is set to +pi/2 (rad) for every pixel the phase of outgoing 
radiation light - The phase of light shall be spatially modulated by setting it as either of the 2nd 
phase used as pi/2 (rad). On the other hand, field 13B of the one half of another side in the phase 
space optical modulator 13 generates reference beam 22B for record by which the phase was 
modulated spatially by choosing the phase of outgoing radiation light fi-om binary or three values or 
more for every pixel. Here, in order to simplify explanation, field 13B shall modulate the phase of 
light spatially by setting the phase of outgoing radiation light to a criteria phase, the 1st phase, or the 
2nd phase for every pixel. 

[0133] Incidence of information light 22 A and the reference beam 223 for record is carried out to a 
beam splitter 12, they turn into information light 23 A and reference beam 238 for record to converge 
which a part passes semi-reflection surface 12a, passes an objective lens 1 1 further, and converges, 
and are irradiated by the optical information record medium 1. The information re(x>rding layer 3 is 
passed, it converges so that it may become a minor diameter most on the interface of the air gap 
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layer 4 and the reflective film 5, and information light 23A and reference beam 23B for record are 
reflected by the reflective film 5. Information light 24A of Ushiro reflected by the reflective film 5 
and reference beam 24B for record become the light to diffiase, and pass the information recording 
layer 3 again. 

[0134] In the information recording layer 3, while information light 23A before being reflected by 
the reflective film 5, and reference beam 24B for record of Ushiro reflected by the reflective film 5 
interfere and forming an interference pattern, reference beam 23B for record before being reflected 
by Ushiro's information light 24A and the reflective film 5 which were reflected by the reflective 
film 5 interferes, and an interference pattern is formed. And these interference patterns are recorded 
in volume in the information recording layer 3. 

[0135] Outgoing radiation of information light 24A of Ushiro reflected by the reflective film 5 and 
the reference beam 24B for record is carried out fi-om the optical information record medium 1, and 
they turn into information light 25A of parallel light, and reference beam 25B for record with an 
objective lens 1 1 . Incidence of such light 25 A and 25B is carried out to a beam splitter 12, a part is 
reflected by semi-reflection surface 12a, and they is received by the photodetector 14. 
[0136] Next, with reference to drawin g 18 , the optical information playback approach conceming 
the principle of playback of the information in the optical information record regenerative apparatus 
conceming the gestalt of this operation, i.e., the gestalt of this operation, is explained. Drawing 18 
shows the part in an example of the record playback optical system in the optical information record 
regenerative apparatus conceming the gestalt of this operation like drawing 17 . Moreover, in 
drawin gJS , the phase and reinforcement of the incident light of the phase space optical modulator 
13, tiie outgoing radiation light of the phase space optical modulator 13, the incident light of the 
objective lens 1 1 before the optical information record medium 1 irradiates, and the return light fi-om 
the optical information record medium 1 reflected by semi-reflection surface 12a of a beam splitter 
12 are shown. How to express the phase in drawing 1 8 and reinforcement is the same as that of 
drawing 17 . 

[0137] At tiie time of informational playback, incidence of the parallel light 31 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13. Field 13B of the 
one half in the phase space optical modulator 13 generates the reference beam 32B1 for playback by 
which the phase was modulated spatially by the same modulation pattern as reference beam 22B for 
record by choosing the phase of outgoing radiation light fi-om binary or three values or more for 
every pixel. On the other hand, field 13 A of the one half in the phase space optical modulator 13 By 
choosing the phase of outgoing radiation light fi-om binary or three values or more for every pixel 
Reference beam 32 B-2 for playback by which the phase was spatially modulated by the pattem 
symmetrical with a point centering on the location of the optical axis of the optical system which 
irradiates the reference beam for record and the reference beam for playback at the information 
recording layer 3 is generated to the modulation pattern of the reference beam 32B1 for playback. 
[0138] Incidence of these reference beams 32B1 for playback and 32 B-2 is carried out to a beam 
splitter 12, they turn into the reference beam 33B1 for playback and 33 B-2 which a part passes 
semi-reflection surface 12a, passes an objective lens 1 1 fiirther, and converges, and are irradiated by 
the optical information record medium 1. The information recording layer 3 is passed, it converges 
so that it may become a minor diameter most on the interface of the air gap layer 4 and the reflective 
film 5, and the reference beam 33B1 for playback and 33 B-2 are reflected by the reflective film 5. 
The reference beam for playback of Ushiro reflected by the reflective film 5 tums into light to 
diffijse, and passes the information recording layer 3 again. 

[0139] In the information recording layer 3, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by reference beam 33 B-2 for playback of Ushiro reflected by tiie reflective film 5 occurs by 
reference beam 33 B-2 for playback before being reflected by the reflective film 5. In the reflective 
film 5, outgoing radiation of the playback light which advances to the opposite side is carried out as 
It is than the optical information record medium 1, it is reflected by the reflective film 5 and 
outgoing radiation of the playback light which advances to tfie reflective film 5 side is carried out 
fi-om the optical information record medium 1 . Both such playback light is expressed with a sign 
34A1. 
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[0140] Moreover, in the information recording layer 3, by the reference beam 33B1 for playback 
before being reflected by the reflective film 5, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by the reference beam 33B1 for playback of Ushiro reflected by the reflective film 5 occurs. In the 
reflective film 5, outgoing radiation of the playback Hght which advances to the opposite side is 
carried out as it is than the optical information record medium 1 , it is reflected by the reflective film 
5 and outgoing radiation of the playback light which advances to the reflective film 5 side is carried 
out from the optical information record medium 1 . Both such playback light is expressed with a sign 
34A2. 

[0141] On the other hand, it is reflected by the reflective film 5 and the reference beam 33B1 for 
playback turns into the playback light 34A1 and the reference beam 34B1 for playback which 
progresses in the same direction. Moreover, it is reflected by the reflective film 5 and reference beam 
33 B-2 for playback turns into reference beam 34 B-2 for playback which progresses in the same 
direction as the playback light 34A2. 

[0142] They carry out incidence to a beam splitter 12, such playback light 34A1, 34A2 and the 
reference beam 34B1 for playback, and 34 B-2 being used as the playback light 35A1 of parallel 
light, 35 A<SUB>2 and the reference beam 35B1 for playback, and 35 B-2 with an objective lens 
lU and a part is reflected by semi-reflection surface 12a, and they are received by the photodetector 

[0143] Each of playback light 35A1 and 35A2 becomes the light by which the phase was modulated 
spatially like the information light at the time of record. However, the playback light 35A1 and the 
modulation pattem of the phase of 35A2 serve as point symmetry mutually. 

[0144] A synthetic light which the playback light 35A1 and the reference beam 35B1 for playback 
pile up and by which they are generated carries out incidence to the field of one one half of a 
photodetector 14. A synthetic light which the playback light 35A2 and reference beam 35 B-2 for 
playback pile up and by which they are generated carries out incidence to the field of the one half of 
another side of a photodetector 14, Two kinds of such synthetic light [ each of] tums into light by 
which reinforcement was modulated spatially corresponding to the recorded information. However, 
the modulation pattem of two kinds of synthetic luminous intensities serves as point symmetry 
mutually. Therefore, in a photodetector 14, information is reproducible by detecting the two- 
dimensional pattem of the reinforcement of either of two kinds of synthetic light. Here, information 
shall be reproduced by detecting the two-dimensional pattem of synthetic luminous intensity with 
which the playback light 35 A 1 and the reference beam 35B1 for playback pile up, and are generated. 

[0145] Next, with reference to drawing 19 , the above-mentioned playback light, the reference beam 
for playback, and a synthetic light are explained in detail. In drawing 19 , in the phase of playback 
light, and (c), the reinforcement of the reference beam for playback and (d) express the phase of the 
reference beam for playback, and (e) expresses [ (a) / playback luminous intensity and (b) ] synthetic 
luminous intensity. Drawing 19 shows the example of an about, when the phase for every pixel of 
information light is set to the 1st phase or the 2nd phase and the phase for every pixel of the 
reference beam for record and the reference beam for playback is set to either a criteria phase, the 1st 
phase and the 2nd phase. In this case, the phase for every pixel of playback light tums into the 1st 
phase or the 2nd phase like information light. Therefore, the phase contrast of playback light and the 
reference beam for playback becomes zero, ** pi/2 (rad), or **pi (rad). If playback luminous 
intensity and the reinforcement of the reference beam for playback are equal, as shown in drawing 
19 (e) here, synthetic luminous intensity The phase contrast of playback light and the reference beam 
for playback becomes the largest in the pixel used as zero, the phase contrast of playback light and 
the reference beam for playback - **pi (rad) - by the pixel, phase contrast is set to one half of tiie 
reinforcement in the pixel used as zero by the pixel fi-om which it becomes zero theoretically and the 
phase contrast of playback light and the reference beam for playback is set to ** pi/2 (rad). At 
drawing 1 9 (e), the reinforcement in the pixel fi-om which phase contrast is set to **pi (rad) is 
expressed with "0", the reinforcement in the pixel fi-om which phase contrast is set to ** pi/2 (rad) is 
expressed with " 1 and the reinforcement in the pixel firom which phase contrast serves as zero is 
expressed with "2." 
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[01 46] In the example shown in drawing 1 7 thru/or drawing 19 , the reinforcement for every pixel of 
a synthetic light becomes three values. And for example, reinforcement "0" makes 2-bit data "00" 
correspond, it can make reinforcement "1 " able to respond to 2-bit data "01 and reinforcement "2" 
can make it correspond to 2-bit data "10", as shown in drawing 19 (e). Thus, in the example shown 
in drawing 1 7 thru/or drawing 19 , making playback luminous intensity and a phase the same 
compared with the case where the reinforcement for every pixel of a synthetic light becomes binary 
like the example shown in drawing 1 thru/or drawing 3 , the amount of information which a synthetic 
light supports can be made to be able to increase, consequently the recording density of the optical 
information record medium 1 can be raised. 

[0147] When phase contrast of playback light and the reference beam for playback is set to delta, 
synthetic luminous-intensity I is expressed with the above-mentioned formula (1). A formula (1) 
shows that synthetic luminous-intensity I changes according to the phase contrast of playback light 
and the reference beam for playback. Therefore, if it is made for the absolute value of the phase 
contrast of playback light and the reference beam for playback, i.e., the absolute value of the phase 
contrast of information light and the reference beam for playback, to turn into n (for n to be two or 
more integers) value from zero within the limits of pi (rad), synthetic luminous-intensity I will also 
become an n value. 

[0148] By the way, the information which should be recorded when recording information on the 
information recording layer 3 of the optical information record medium 1 like the gestalt of this 
operation using the information light by which the phase was modulated spatially, and the reference 
beam for record by which the phase was modulated spatially. The modulation pattern of the phase of 
information Hght is determined based on the modulation pattem of the phase of the reference beam 
for record used in case the information is recorded. This is explained in detail with reference to 
drawing 19 . Since the information recorded on the information recording layer 3 is reproduced 
based on the pattem of synthetic luminous intensity, the information which should be recorded is 
changed into the data of the pattem of desired synthetic luminous intensity as shown in drawing 19 
(e). The modulation pattem of the phase of the reference beam for record is the same as the 
modulation pattem of the phase of the reference beam for playback as shown in drawing 19 (d). It is 
determined that it is the same as the modulation pattem of the phase of a desired playback light as 
shown in drawing 19 (b), and that the modulation pattem of the phase of information light will turn 
into a modulation pattem symmetrical with a point by the phase-operation using the data of the 
pattem of desired synthetic luminous intensity as shown in drawing 19 (e), and the data of the 
modulation pattem of the phase of the reference beam for playback as shown in drawing 19 (d), and 
the reference beam for record. 

[0149] As opposed to the information recording layer 3 on which information was recorded using the 
information light and the reference beam for record as which the modulation pattem of a phase was 
determined as mentioned above If the reference beam for record as shown in drawing 19 (d), and the 
reference beam for playback which has the modulation pattem of the same phase are irradiated A 
synthetic light which has the pattem of reinforcement as shown in drawing 19 (e) is obtained, and the 
information recorded on the information recording layer 3 is reproduced based on the pattem of this 
synthetic luminous intensity. 

[0150] You may make it create the modulation pattem of the phase of the reference beam for record, 
and the reference beam for playback based on the information on the proper of the individual who 
becomes a user. As information on an individual proper, there is a pattem of a personal identification 
number, a fingerprint, a voiceprint, and the iris etc. When it does in this way, it enables only the 
specific individual who recorded information on the optical information record medium 1 to 
reproduce the information. 

[0151] Since the reference beam for record and the reference beam for playback by which the phase 
was modulated spatially were used according to the gestalt of this operation as explained above, it 
becomes possible to perform multiplex record by phase-encoding multiplex system, and 
informational playback by which multiplex record was carried out in this way. 

[0152] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1st operation. 

[0153] The optical information record regenerative apparatus concerning [the gestalt of the 3rd 
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operation], next the gestalt of operation of the 3rd of this invention is explained. Drawing 20 is the 
sectional view showing the optical head in the optical information record regenerative apparatus 
concerning the gestalt of this operation. In the optical information record regenerative apparatus 
concerning the gestalt of this operation, the optical head 60 is formed instead of the optical head 40 
in the gestalt of the 1st operation. This optical head 60 is equipped with the movable actuator 62 for 
the optical head body 61 within the limits of predetermined to the optical head body 61 which 
contains record playback optical system, and the optical information record medium 1 , respectively 
about the perpendicular direction and the direction which crosses the truck in the optical information 
record medium 1. The configuration of the record playback optical system in the gestalt of this 
operation is the same as that of the gestalt of the 1st operation. 

[01 54] With the gestalt of this operation, the light beam from an objective lens 50 acquires address 
information, tracking error information, and focus servo information based on the output of a 
photodetector 45 in the period which passes through the address servo area 6 of the optical 
information record medium 1 . The generation method of the tracking error information in the gestalt 
of this operation is the same as that of the gestalt of the 1st operation. 

[0155] Next, with reference to drawing 21 , an example of the generation method of the focal error 
information in the gestalt of this operation is explained. Drawing 21 is the explanatory view showing 
the profile of the incident light in the light-receiving side of a photodetector 45. In the generation 
method of the focal error information in this example, as it is the following, focal error information 
is generated based on the magnitude of the profile of the incident light in the light-receiving side of a 
photodetector 45. First, the profile of the incident light in the light-receiving side of a photodetector 
45 shall tum into a profile shown with the sign 70 in drawing 21 in the focus condition converged so 
that the light beam from an objective lens 50 may become a minor diameter most on the interface of 
the air gap layer 4 in the optical information record medium 1, and the reflective film 5. When the 
location where the light beam fi*om an objective lens 50 serves as a minor diameter most shifts to a 
near side rather than the interface of the air gap layer 4 and the reflective film 5, a path becomes 
small as the sign 71 showed the profile of the incident light in the light-receiving side of a 
photodetector 45 in drawing 21 . On the contrary, when the location where the light beam fi-om an 
objective lens 50 serves as a minor diameter most shifts to a back side rather than the interface of the 
air gap layer 4 and the reflective film 5, a path becomes large as the sign 72 showed the profile of the 
incident light in the light-receiving side of a photodetector 45 in drawing 21 . Therefore, a focal error 
signal can be obtained by detecting the signal according to change of the path of the profile of the 
incident light in the light-receiving side of a photodetector 45 on the basis of a focus condition. 
Specifically, a focal error signal is generable based on the number of increase and decrease of the 
pixel corresponding to the bright section in the light-receiving side of a photodetector 45 on the basis 
of a focus condition. 

[0156] With the gestalt of this operation, based on a focal error signal, an actuator 62 adjusts the 
location of the optical head body 61 about a perpendicular direction to the optical information record 
medium 1, and performs a focus servo so that a light beam may always be in a focus condition. 
Moreover, based on a tracking error signal, an actuator 62 adjusts the location of the optical head 
body 61 about the truck crossing direction, and performs a tracking servo so that a light beam may 
always follow a truck. In addition, in case a light beam passes a data area 7, a focus servo and a 
tracking servo are not performed, but the condition at the time of the last address servo area 6 
passage is held. 

[0157] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1st or the 2nd operation. 

[0158] In addition, this invention is not limited to the gestalt of each above-mentioned 
implementation, but various modification is possible for it. For example, although address 
information etc. was beforehand recorded on the address servo area 6 in the optical information 
record medium 1 by the embossing pit, you may make it record address information etc. with the 
gestalt of each above-mentioned implementation, without preparing an embossing pit beforehand, as 
it is the following. In this case, as an optical information record medium 1 , there is no air gap layer 4 
and the thing of a configuration of that the information recording layer 3 and the reflective film 5 
adjoined is used. And in the address servo area 6 of this optical information record medium 1, the 
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laser beam of high power is irradiated alternatively at the part near the reflective film 5 of the 
mformation recording layer 3, and it formats by recording address information etc. by changing the 
refractive index of that part altematively. 
[0159] 

[Effect of the Invention] As explained above, by the optical information recording device according 
to claim 1 to 7 or the optical information record approach according to claim 8 to 13, information is 
recorded on the information recording layer of an optical information record medium by the 
information light and the reference beam for record by which the phase of light was spatially 
modulated based on the information to record. Thereby, according to this invention, at the time of 
informational playback, it becomes possible to irradiate the reference beam for playback at an 
information recording layer, to pile up the playback light and the reference beam for playback which 
are generated from an information recording layer by this, to generate a synthetic light, to detect this 
synthetic light, and to reproduce information. It becomes unnecessary to separate playback light and 
the reference beam for playback at the time of informational playback, and it becomes unnecessary 
therefore, to cany out incidence of information light and the reference beam for record to a record 
medium at the time of informational record according to this invention so that a predetermined 
include angle may be made mutually. Therefore, according to this invention, while information is 
recordable using holography, the effectiveness of becoming possible to constitute the optical system 
for record small is done so. Moreover, since it becomes possible to use playback light and the 
reference beam for playback at the time of informational playback, and to reproduce information 
according to this invention, it is lost that the SN ratio of playback information deteriorates by the 
reference beam for playback, and the effectiveness of becoming possible to raise the SN ratio of 
playback information is done so. 

[0160] Moreover, since according to the optical information recording device according to claim 2 or 
the optical information record approach according to claim 9 it was made to perform the exposure of 
information light and the reference beam for record from the same field side of an information 
recording layer so that information light and the reference beam for record might be arranged in 
same axle, the effectiveness of becoming possible to constitute the optical system for record smaller 
is done so. 

[0161] Moreover, since the reference beam for record by which the phase was modulated spatially 
was used according to the optical information recording device according to claim 5 or 6 or the 
optical information record approach according to claim 12 or 13, the effectiveness of becoming 
possible to perform multiplex record by phase-encoding multiplex system is done so. 
[0162] Moreover, since it had the surfacing mold head body which contains an information light 
generation means, the reference beam generation means for record, and record playback optical 
systeni, and surfaces from an optical information record medium according to the optical information 
recording device according to claim 7, the effectiveness that a focus servo becomes unnecessary is 
done so. 

[0163] moreover, by the optical information regenerative apparatus according to claim 14 to 17 or 
the optical information playback approach according to claim 18 to 20 The reference beam for 
playback is irradiated to the information recording layer on which information was recorded with the 
interference pattern by interference with the information light and the reference beam for record by 
which the phase of light was spatially modulated based on the information to record. By this, the 
playback light generated from an information recording layer is collected, this playback light and the 
reference beam for playback are piled up, a synthetic light is generated, and this synthetic light is 
detected. Therefore, it is not necessary to separate playback light and the reference beam for 
playback in this invention. Therefore, according to this invention, while information is reproducible 
using holography, the effectiveness of becoming possible to constitute the optical system for 
playback small is done so. Moreover, according to this invention, since information is reproduced 
usmg playback light and the reference beam for playback, it is lost that the SN ratio of playback 
information deteriorates by the reference beam for playback, and the effectiveness of becoming 
possible to raise the SN ratio of playback information is done so. 

[0164] Moreover, since according to the optical information regenerative apparatus according to 
claim 15 or the optical information playback approach according to claim 19 it was made to perform 
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exposure of the reference beam for playback, and collection of playback light from the same field 
side of an information recording layer so that the reference beam for playback and playback light 
might be arranged in same axle, the effectiveness of becoming possible to constitute the optical 
system for playback smaller is done so. 

[01 65] Moreover, since the reference beam for playback by which the phase was modulated spatially 
was used according to the optical information regenerative apparatus according to claim 16 or the 
optical information playback approach according to claim 20, the effectiveness that the informational 
playback by which multiplex record was carried out with phase-encoding multiplex system is 
attained is done so. 

[01 66] Moreover, since it had the surfacing mold head body which contains the reference beam 
generation means for playback, record playback optical system, and a detection means, and surfaces 
from an optical information record medium according to the optical information regenerative 
apparatus according to claim 17, the effectiveness that a focus servo becomes unnecessary is done 
so. 

[0167] moreover, by the optical information record regenerative apparatus according to claim 21 to 
26 or the optical information record playback approach according to claim 27 to 30 Information is 
recorded on the information recording layer of an optical information record medium by the 
information light and the reference beam for record by which the phase of light was spatially 
modulated based on the information to record at the time of informational record. At the time of 
informational playback The reference beam for playback is irradiated to an information recording 
layer, the playback light generated from an information recording layer by this is collected, this 
playback light and the reference beam for playback are piled up, a synthetic light is generated, and 
this synthetic light is detected. Therefore, it is not necessary to separate playback light and the 
reference beam for playback, and at the time of informational record, it is not necessary to carry out 
incidence of information light and the reference beam for record to a record medium in this 
invention, so that a predetermined include angle may be made mutually. Therefore, according to this 
invention, while being able to perform informational record and playback using holography, the 
effectiveness of becoming possible to constitute the optical system for record and playback small is 
done so. Moreover, according to this invention, since information is reproduced using playback light 
and the reference beam for playback at the time of informational playback, the effectiveness of 
becoming possible not to say that the SN ratio of playback information deteriorates by the reference 
beam for playback, and to raise the SN ratio of playback information is done so. 
[0168] Moreover, according to an optical information record regenerative apparatus according to 
claim 22 or the optical information record playback approach according to claim 28 Since it was 
made to perform exposure of information light, the reference beam for record, and the reference 
beam for playback, and collection of playback light from the same field side of an information 
recording layer so that information light, the reference beam for record, the reference beam for 
playback, and playback light might be arranged in same axle The effectiveness of becoming possible 
to constitute the optical system for record and playback smaller is done so. 

[0169] Moreover, since the reference beam for record and the reference beam for playback by which 
the phase was modulated spatially were used according to the optical information record 
regenerative apparatus according to claim 24 or 25 or the optical information record playback 
approach according to claim 29 or 30, the effectiveness of becoming possible to perforai multiplex 
record by phase-encoding multiplex system and informational playback by which multiplex record 
was carried out in this way is done so. 

[0170] Moreover, since it had the surfacing mold head body which contains an information light 
generation means, the reference beam generation means for record, the reference beam generation 
means for playback, record playback optical system, and a detection means, and surfaces from an 
optical information record medium according to the optical information record regenerative 
apparatus according to claim 26, the effectiveness that a focus servo becomes unnecessary is done 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the explanatory view showing the principle of record of the information in the 
optical information record regenerative apparatus concerning the gestalt of operation of the 1st of 
this invention. 

[Drawing 2] It is the explanatory view showing the principle of playback of the information in the 
optical information record regenerative apparatus concerning the gestalt of operation of the 1st of 
this invention. 

[Drawing 3] It is a wave form chart for explaining the principle of playback of the information in the 
optical information record regenerative apparatus conceming the gestalt of operation of the 1st of 
this invention in detail. 

[Drawing 4] It is the sectional view showing the optical head in the optical information record 

regenerative apparatus conceming the gestalt of operation of the 1st of this invention, 

[Drawin g 5] It is the perspective view showing the optical head in the optical information record 

regenerative apparatus conceming the gestalt of operation of the 1st of this invention. 

[Drawin g 6] It is the top view showing the appearance of the optical information record regenerative 

apparatus conceming the gestalt of operation of the 1st of this invention. 

[Drawing 7] It is an explanatory view for explaining an example of the generation method of 

tracking error information, and the approach of a tracking servo in the gestalt of operation of the 1st 

of this invention. 

[Drawing 8] It is an explanatory view for explaining an example of the generation method of 
tracking error information, and the approach of a tracking servo in the gestalt of operation of the 1st 
of this invention. 

[Drawing 9] It is the sectional view showing the important section of the phase space optical 
modulator in the gestalt of operation of the 1st of this invention. 

[Drawing 10] It is the explanatory view showing the phase space optical modulator in a gestalt and 
its circumference circuit of operation of the 1st of this invention. 

[Drawing 11] It is the top view of the thin film coil in the phase space optical modulator shown in 
drawing 9 . 

[DrawingJll It is the explanatory view showing the structure of a 1 -dimensional magnetism 
photograph nick crystal. 

[Drawing 13] It is an explanatory view for explaining an operation of the phase space optical 
modulator shown in drawing 9 . 

[Drawing 14] It is the sectional view showing other examples of the configuration of the phase space 
optical modulator in the gestalt of operation of the 1st of this invention. 
[Drawing J5] It is an explanatory view for explaining an operation of the phase space optical 
modulator shown in drawing 14 . 

[Drawing 16] It is an explanatory view for explaining an operation of the phase space optical 
modulator shown in drawing 14 . 

[PrawiogJLZ] It is the explanatory view showing the principle of record of the information in the 
optical information record regenerative apparatus conceming the gestalt of operation of the 2nd of 
this invention. 

[Drawing 18] It is the explanatory view showing the principle of playback of the information in the 
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optical information record regenerative apparatus concerning the gestalt of operation of the 2nd of 
this invention. 

[Drawing 19] It is a wave form chart for explaining the principle of playback of the information in 
the optical information record regenerative apparatus concerning the gestalt of operation of the 2nd 
of this invention in detail. 

[Drawing 20] It is the sectional view showing the optical head in the optical information record 

regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 

[ Drawing 21] It is an explanatory view for explaining an example of the generation method of the 

focal error information in the gestalt of operation of the 3rd of this invention. 

[Description of Notations] 

1 [ - Address servo area, 7 / - A data area, 40 / - An optical head, 41 / - A surfacing mold head 
body, 43 / - Semiconductor laser, 44 / - A phase space optical modulator, 45 / - A photodetector, 
47 / - A collimator lens, 48 / - A prism block, 48a / - A polarization beam splitter side, 49 / A 
quadrant wavelength plate, 50 / - Objective lens. ] - An optical information record medium, 3 - An 
information recording layer, 5 - The reflective film, 6 
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[Drawing 1] 




[Drawing 2] 
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g^5^LTi/^So m2ic^t,f^iiLm^i:rj^&(omL:^ 
[0 0 5 0] mzic^^LtcmxHi. mmcon^mcii, 

2 (rad) 1 «D{itB»c LTS^ffl#B8^3 2 



(8) t$B82 00 2-8 3 4 3 1 

**is-r So c am^mmm 3 2 if-Ax:/u 

1 2(CAWL. -gPA^ijiSWffi 1 2a*3S)aL, Stcjhf 

oT> )tii?8iBS«{i* 1 1 Basts tiSo s^ffl#j»a)t3 

3 a. liffifgS^ 3 ^iIjS XT4i^-\"y 4 i: SI* 

5-ess*5n5o si>f)^5-ps*fsnrc^©s^ffl#sg 
70 [005 1] wmmm 3 r-a. s*fM 5 T?siwsns 

ml«Of?*ffl#Sa^ 3 3 tc J: o T, gS^M 5 h 

rcm<os^ffl#MJie»cj:oT. s*fM5ffiijicjifT-r-5» 

*3t*^5S^-r5o Sftf)K5i:ttS^<tffl!lfcjtfirt-5S5feJte 
[0 0 5 2] c<dJ;5K:, 3t1flHieS«f* 

iA>c.o;^t)^ie3 4{i. ssfe^ti:, H*t)K5TS*fsn 

{4. imii\y'y%\ HCJ;oT¥fT^t<OMt)5te3 5i:Sti 
Te-AX:/U-y^ 1 2{i:AI*b> -SUsb^ifiSttM 1 2 
aT'SltSnr, Jfel^HiSl 4{CJ:-3T§3tSnSo ^ 
SittlSl 4tcA«-rs;^»)^3 5(4, li^^3 6i:, S 

s*)S5-pss*snrci»os±ffl#5g^3 7 t^^/uT-v^ 
tt, fiS[±, wi^t3 6 tn^mmmz 7 

30 IIS{c{4, 11^)163 6 i:M^ffl#B9it3 7 f:*<«*t 
1 4tc4:-pT^?tSnSo -^fi)c^{4. IEfii^nfc1f«»C 

T. 4\.z.i.':>x^mm^m.(r>2^A7t'^^- 

[0 0 5 3] 01 *5j;lf02lc^L/c:<fc3lc, *|gSBcD 

40 mn^^itnmmi.. if«ieai®3o(^-®flijj:t)fTt> 

1f$8Jt2 3 A i:feffliffl#M5^ 2 3 B{4, »fffiA^^RJg« 

[0 0 5 4] CC-P. 03«r#BaLT. ±ffiW^3tt3 
6. S^ffl#,^^3 7*5j:t;^fiit7tlC0V>TfiPL<lttW 

-rSo lastcfeV^T, (a) (4f|^Jt3 
( b ) t4SfeJt 3 6 (Dteffl, ( c ) lim^m^mt 3 7 

<03^«. ( d ) ^tn^m^mt 3 7 Ofitffl. ( e ) {4^ 
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im^. mmiiLmicM'r^iiLmmf)'^-^nX2 (rad) 
(rad) i:ftS|g2<3!)ffitB(7)t^•fn*^^cS^L/'c«'& 

Tl>;5o CCT. S^^3 6iD^*i:B±ffl#.^^3 7 
^^^SfifiA^^Ll^^-rn^. 03 (e) (cS^L/ic^ate:, 

03$a(i:||^^3 6iD?SjS4oJ:([;S^ffl#S9^3 7(0^ 
CO 0 5 53 ^(cl. f2S«F(Ctf«JtOffl1fi*200ffllO 

[0 0 5 6] ^mt\u n^fthM^m^Wcfthx.^^ 2 
I ti^^tos (1) T^^nSo 

[0 0 5 7] 

I = 2 30^ + 2 ao2 c o s ^ 

= 2 ao2 (l+c o s <5) 

= 4 ao2 c o s2 {<5/2) ••• (1) 

CO 0 5 8] B*ffl#M^<Ofi[ffl(iiii^fc«e>t^tC-^ 

mtf+;ry'2 (rad) ti^^-n/Z (rad) 
cOg5HrtT% n (ntt2t(±eDSa) ffi©l^-rn*^JcS 

[0 0 5 9] CCOcfcatC. *IISSOfl^ffi{C«F.§3t1f«Jie 

[0 0 6 0] mc. ^mm(ommicm^j^mm$mm^ 
mmo:>mmc-Di^xmm'r^o :*^mm<ommicm 

mmm t ^mm(Dmmim^^mmm±mm t ^^a.x 

[00 6 1] m4i,±^mm(Dmmicm^^mmEmn^ 



(« 002-8343 1 
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mxmif^tiXi^^^o 850^^7 KbX--9*-.Kx.»JT 
eHtOjUgOErati-r— :$rxU7 7tC35:oTl^5o TK 

[0 0 6 2] m4ic^i.rc^5ic. ^mmcommicm^ 

lC*ffSl-rS<J:'5tcEfi^nS^'^*y K4 0«:mTl> 
So' CO^te^^y K4 OfJ:. ft5E-rs«|g^;S:iR|fiL> ^ 
«ffifeS^j«i* 1 cfc !:)}?±-rS??±S^^y K*«:4 1 
LTV>So CO^^y K2|s:«:4 1 rtcDiSSPfilJi. ^^^4 
2*/>bT^»f*b— tf 4 3A^®^^nTV^Si:«tC. 

SI*SiofiitB^H^^ISfg4 4 tytikm^4 stm^-^ 
nxv^So >fc«lffiS4 5 0S)tS^cii, v-r^nu>x 

r W4 6*^git)mt&nTv^So *rc. ^«yK*»4 

20 5(D±yjiatyvXAyuy^ 4 stmirf^tix\^^:s>o 

-f^yXKfuv^ 4 8(D^^?«:b— 9*4 3ffliJiO«gPi5« 
(CJi:3i;^-^U>X4 7:6^Stt?>nTV>So ^fc. 
-y K*f*4 1 tO:)t1fffifB®J«i* 1 tc*ff&i-rSffitcti:MP 

sPA^jgtfc^n. c<7)rfapgi5juS^!|*u>x5 o*^stt^n 

(omicit4^<Dims^4 sff^mi^fibnxi^^o 

[0 0 6 3] ffiffl^P^3t^iagg4 4 (i. tS^tttcBH^J^ 
VHC;r (rad) /cCJS^S 2 OOffi<7)v^*rn*Hi:^^ 

[0 0 6 4] ^«^ai8g4 sei. te^tttcBE^ij^n/c^ia 

{i:> 7te«lffiS§4 5(?)Siii^coS^ffiti:J*fa-rsffi@tcga 

[0 0 6 5] yt^m^4 5 ^ LTti:. C C DSi©{*ffl^ 
^?^MOSM@ft:JSSim^*ffll/>SC^*^T*^So S 
rc. :)tMffiig4 5^LT. MO S^S«:tl««^^M^ 

JQ^(eigst;6M ^^y7^±(c«a^nfcxv-^>^•{r>■^t 
(ey^^f. ro plus E. 1996^9;^, 
No. 2 0 2. ^9 3-9 9^->?J ) ;$rffll/^T 

<x Mm^mnmm^^^^(Dx\ ccox-^—h^t^^ 
irS. G tf y h y^^-^omm h xn^^n vet 

[006 6] :/UXA>^n^y^4 8(i. ia)ttr-Axy 
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AXyU •v^iS4 8 a t^mMA 8 ba)^ "^fl^tr-A 
8bti. «tC^cOffija:^f6l3b^aU^-^5?U>X4 7^05^ 

[0 0 6 7] ffiffl^ffl^^ii§§4 4ii<i^tr-Axyy 
*;'^ffl4 8 acoTy^oamifcmm^tx. ytmmssA sit 

SS*ffi4 8 bi0T:^O{iMJcBeM^nTl>So ^fc. 4 

3Up<-^U>X4 7^jhHab>X5 0(i. 4*^ay-^A 
[0 0 6 8] ^4 8(*> ^fgB^tCfctt^ 

y!5^4 8<OM^lf-AX:/y *yt5?BB4 8 a(±. ^TPL 

[00 6 9] ms it:^mm(omm\c%^%mmm'm^ 

— gB5 2*^^ttenTl>§o K*«:4 1 (i. 7^—/^ 

«%?1^>X5 0«. 20tDlx-;l/g|55 1 tOP^tCiSe^n 
i2^i:7t1fffiiegl«ift:l i:ora(OS^cD:^^^ti:0. 0 
OJg^(£::}3ttS^^'y K4 Q-eti. Y:i^W4 1 <3D}? 

ij^icimmv^xs 0 ^)tifffite^^{* i ^o^^Dse 

[0 0 7 0] 06{i:*^]!ffitO?gi|tc<^:5^1fffifS^B^ 
n^xtf>K;l/5 4 C(7)Xtf>K;l/5 4^lHje^'ii 

U^y>^5 5^igKj-rS5f:^xa^;l/^-^ 5 6i:^<jSx. 
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J8 

>^5 5*5j:t>M<-rxa-r;l/^— 5 6(C<fcoT. :)t^^y 
K 4 0 *^^1f ^l2S«i* icoh^^y ^«»r:?5rfplii:8JK$ 

[00 7 1] :^tC, 1f^C0|ag^{c:fettS?t^'y F 4 0 

[0 0 7 2] *f 4 3cfcDmi^^n/cS(i^O 

Ix— »f^{i. nUp«— ^$?1^>X4 7iCJ:oT¥tTit^$ 
tlx :?^UXA:/a*y^4 8^0{i?tlf— Ax:/U *y!^ffi4 
8atCAI*L. AX^U ^y^ffi4 8 aT*S 

m^tir. {{Lm^my6^mss4 4icxm'r^o mm^m 
^^msi4 4coitimmt. —y3(D^^^(Dmi^x*lft. nm 

20 mm^conLmm-cotmm^mytt^ji^o ^tz. eta 
^mytms^A 4(ommmt. ffl^7?iBi*<9o* m^t^ 

tixpm^coyttrj:^^ 

[0 0 7 3] ffiffl^p^3fe^iiig4 4 (Dmmytx$>^mm 

:rD^y^4 8 0{l)te-AxyU*y^ffi4 8 a ^jSiS 
4 5^^(7) lig^gS4 9^aiabTR(l>t<737t^^§o 

r>xme:SEnx^mmmmmi«iucmmtEn:s>o ctoit 

iO 7^4^^ ^y 4 ^StlfM 5 c0il^ffi±T^*>/J>S*c:;S:5 

4 3<Dmtiti^mmm(DmmMcm^^ti^t^ m i 

[0 0 7 4] yemmmmtii i t^^comK^mt. mmu 

>X5 0lcj:oT¥fT?ti:^n. 4ii^oiiSgtg4 9* 

^0 D^y>7 4 8 0M«tr— Axyu^yi$7ffi4 8 a T'S«^ 
MJi:Sftrffi4 8 b-eSi!f^n> v-r ^5^nU>XTl> 

-r4 e^^^T. ytmm§§4 5icxm:t^o 
[0 0 7 5] «:*5. mmcDtmmc^i^x. ami^yx 

5 o*^e><D^if-A*^7tif ^legjjii* 1 COT F • -y- 
-^^jLVTs^mm-r^mmxit. ^m»\^-'943<D 

yt^mm4 4i>t. yt<oiiLm^^m'^'ric^ ±x0mmic 
'^^^xiSLmf3m—<Dyt^mmt^o c(ot^(oytmm^ 

0 ^oL^-mm^m^c tti^x^ 
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[0 0 7 6] mmcDn^mc^if^yt^^y k 4 o 

myt^m^A Aicxm-r^o {iim^myt^m^A 4 com 
[0 0 7 7] {iLm^mymms^4 4CDmmytr^&^n^ 

^<lJttr-AXyU'y^?ffi4 8 a*a3aL> 4 5J^0 1jK 
S®4 9*aJaLTR^l^^D^^;5:;5o Ct7)B^ffl#S9 

^iSiiL. :x.y:^^^yym4 tRmm5(Dmnm±xm 
[0 0 7 8] ^mmtEmmiii i s^^t 

4 8iO<i^!f-AX:/U^yi$?ffi4 8 aTS^f^^tl. MfC 
iK*faa4 8 bTStt^n^ V-r^nU'>XTL-Y4 6^ 

^T. yt^mi^4 sicxm-r^o c<o^Mtti«g4 stom 

[0 0 7 9] **5. mmcon^mic^i^^x. a^i^i^x 

5 oi)^p>(Dyt\£-i:.tmmmBmmt*i i or ki-x • it 

[0 0 8 0] ^7 43j;D*^8^#SgLT. :*:|lifS 

'^y^>^^—:^(DyDm(D—mic'o\,^xmm'r^o c<d 
mxtit. wsmsmmw i (ot k ux • -9— 5i?x u r e 

LT. mi (a) {c^LfcJ:-5tc, *y ^ 8 OtcJ£)o 

^yhSlA. lOtoe^y h8 1 B. lO(:0l^'yh8 1C 
ti^mj&^nXX^^^o 2 0<^)tf h 8 1 Aii. ^7tCfcl^ 

T^?^AT*^Lfc^iM^c^v^T h^*y ^ 8 o^«^-e^^ 

l^rv:^ffiStcgHM^nTv>;g,o tf*y hs i BCi. ia7(c*3 
l^T??^ B -tr^ Lfc&BtCfel^T h ^y ^ 8 0 tc^ LT 
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la7^C:|DV^T^?^C•e^L/'cffiM^C*5^/^T. h-^^y^S 
0 lcJ4LTt!^y h 8 1 B i:ii:SJ*ffliJJC'rn/cffifi{cEa 

[0 0 8 1] H7 (a) (c5^LfcJ:-5tc. ix8 2 

A^hv^y ^8 0±^IE6iJC3lfT"rs^-a'{Cii:, >ttf-A 
8 2A^^ffiSA. B. C«rilia-r§KS^0^«^ajgg4 5 0 

±^itmit. mi (b) tc^Lfc<ta(2:*So -r^t) 

[0 0 8 2] -7?. 08 (a) tCS^Lfccfca^C. :)tlf- 
A8 2;^)^h^^y^8 Otc^f^LTtf^y h 8 1 C^t)ti:*rn 
TiifT-r§^^^C(i:> 7ttf-A8 2*^SfflMA. B, C 

*ffla-r5isto3t«ias4 5cD^s^s«. as cb) 

A^g«>:A:^<. :^Aic{a§cJUg^o§3t«;6^:*:^<. fit 
HBii3a^<7)§it«{i«fe/h^<*So fitgBiiJg^o 

-A 8 2 o *y 8 o*^e>o-rna*<:fcfr < j&sa ^ 

[0 0 8 3] t^^^ H^Ui&V^*^ 3tlf-A8 2A^h^ 

»y ^8 ofc^^LTtr^y h 8 1 B^^iornxmn't^m 
Biija«Fos^«*^:fe^<. ascMj&mco^ytmitm 

^>/h^<^^o {igBilJg^cO§^aiifi[MCiiilWF<0 
§7t«h^OM^O*6^m. 7tlf-A8 2^h^^y^80 

[0 0 8 4] &Lt(DCtib^P>. ffiS B iliS^OS^tS ^ 

oT. ffiHBii3a^<os3tai:fiscais^<DS^fi^ 

^y h8 1 A(±. ffigBiijia^(7)S>tghfi[@Ciiil^<3D 
[0 0 8 5] *WtC43ij-§h'^>y4^>'yit-7Kfi. ^Si* 

mat. wf<D^^\zLxnt>ri^o ^-r. ^i^ttjgg4 
t5-5ffiBAjija«F<^^>f ^v^^rsim-rso :^>:»c. 

8 2;?)^mtc h5^y^8 OtCiiSe*r^J:-5(c. h^*y4^> 
^^^^fl#tcS-:5i>T4<-rxr3>r;l/^:— ^ 5 6?b^iglJ!l 

A8 2*<-r-t$?3:ur7«rS3a'r5KI(c(i. h-^^y^^^V 
^It—^Kfi^f t3ti-r. Htij^DT K UX • -9— 2t<x U T 6 
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[0 0 8 6] :$^mm(ommic^if^h^y^>if 

il/S C01&a-{c{±. jpxUTeKlti. 

[0 0 8 73 :^ti:, 09fcJ;Q'0 i 0*#8gbTs *ll 

oi^TSi^-rSo *ffiJfcfett5tC[ffliSffl3^lEaS8g4 4{i 

S{5itB^ra3t^i)S8g4 4 OMg|5*^-r»rDB0, 131 Oti 
*fi«{c:fe»tSffi*i^M^^i8S4 4 fc*<D®iail88*g^ 

10 0 8 81 motS^Zfmi OiC^LtcJzolC. 

OI5ite«:#A5«St«iii*«:$€fflaE<kSSMl 1 1 t. 
CWKfkK^Sl 1 1 ©^H3R«»cm-rsJ:-5fcStt 

7H 1 2i:, mitmmmi l l i:W)R3-i';H 1 2t<0 

So 

[0 0 8 9] KfkS^^M 1 1 1 »C{±, KSf-rSB^tDi^ 

[0 0 9 0] 09fe<J;t5Hl OJCfeV-'T, t?#l 1 1 a 

•Po ) nm 1 1 a t f4JS{|:*<±|pj^<Oiii^ 

[0 0 9 1 ] 0 1 1 {4. ilM3t';H 1 2<D¥ffiia-P3B 
So a 1 1 tc:fe(/^Tv ?5F^ 1 1 1 A {4 1 m^ffiWA^m. 
LTIz-'-So 

[0 0 9 2] S9ioJ:t/ia 1 OtCfcU-'T. MitWe^l 

is^i 1 u4, 'p^<ti>m.m-r^mcni,xmm^ 

*WLTV>So »)S3-t';H 1 2 {4, mMMl 1 3*i> 
LT. HSftS^l 1 Urt5tt^3t£DAIiff 5ffifct4S 

[0 0 9 3] SttSl 1 3{4v »fH4*WLTt^«o # 

S^n-Y;!/! 1 2©-?70i^gB. 0iJ;?.ffrt{Sij£O4Sa5{4. 

Kmmi 1 stcgigg^nrvSo ^aiM=i-i';n i 2© 

M55r<^>«SB, 0yx.tf^(BfJ«^gpic{4. ^-ti^nns? i i 
4 A^S^^nTt/->5o S*f®l 1 3 {4, Sf)g3'f;H 1 

2 {cilfli-r 5fc46<D 2 •o<Dmm.^(o^-^<o—-n^m^x 

I'^So i^^l 1 4(4, WMrn';H i 2 tcji«-rS;'-ci6 
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[0 0 9 4] ti+a^ra^t^i)ss4 4 {4. Mfu. wmmi 

m^'Oiii*). »ra:3'l'yl/l 1 2{Cte4tS«EfblS^ 1 1 

^$tisflBEwc«jES-rs«gs 1 2oo-gB:&jgfiK-rsaE 

SSfl^JSlcgPl 1 5«i(S^Tl^S„ »)13-C;H i 2. 

1 1 AisJ^XSmXmm^l 1 5(D^H{c(4. i^i^jil 1 

[0 0 9 5] ffiffl^ra)t^lBS4 4 t4. SJC, 
/O *4J;!3:fet), fiBtfkS^ 1 1 1 {Ct5tJSWI^3-f;H 1 

2 t{4S**ffll«ffi»c»fifrSi:dt|fttt6n, »M=H' 
;H 1 2fi:J:oT5!^$nsaa[^{C)^|£-rSJKSSl 2 0 
(?)ft&0-g|5*}g^-rS®{HSttS 1 1 7*«pLTV^So «C 
JK1SS1 1 7f4, tfeffiffl-rS^tWLT^tt 
«:WLTV>So 

[0 0 9 6] ai OJc^LZ-CckdJC, SiSl^n-i'^H 1 

2f4, *n^tx, iffi^i 14. s.mm\ i 3:te<fct;cn 

jifCjlSf Sf=46£OSl!lg|5 1 0 2 t^iK^ns J; ^ {eft 
20 oTl-'So IKi&gPl 0 2«4, 0!l^{f:^yf3>3j-— CDS 
sat?, iESfc{4ftO/<;l/X«<D«8(t«:»M3f ;H 1 2 
tc^*&-rSi-5tcft-DTVSo lEKlgP 1 0 2 {4*iJ 

tWgPl 0 3tcJ;oT$iJffll$nSJ;'5tCftt3TV''So 
[0 0 9 7] JKItS^l 1 1{4, ■k^li.Um.tjHc, 
-Hc^WLTV^So ^LT, KfklS^Bl 1 1 {4. IE 
?3rS]{cfiH[ft2nTl>Si:#tc{4. *e«{iijb^H c*«AS 

SBEftSnrvS i: *fc{4. ie««*'«H c «rjKASiE©?a 

i?*^ffiAD^tisf:aifkto??ini*^se-rs<, ^^a-r;]/! 

JO 1 2 {4> *ej^fii*^H c ^r^^SiES fc{4^0fflil?«:|g^ 
•rSo CtltcJtU ttfiBittSl 1 7 <0«fli:^{4ffi46T/h 
iJ^aSISMl 1 7T{4/h$ft9]An{K^t<fcoTgM 
»c«E<i:«:)5ri^*^Ste-rs„ assSJgdcSPi 1 scDitttfe. 

fCflSliJi I 1 7 2:P|:^-?%So 
[0 0 9 8] fiBEfk^^® 1 1 1 (Omnt LT(4. 
^3S;*^*-rS)tfiK^tt*4T'fen{f I^K, aai4 

[0 0 9 9] m.^i5—^-y 1-51 )P<D«SWft t.<D2: LT 

-#0 {4, ^±msii^ij—^"j hmmti^&^o m^nj-^-y h 

(GGG) m(Dmm.(r>±\C. ^fflxt! 
iS'+i'-y';l/fiKgj* (LPEffi) S/-c{4x>'^y ^^{cj;^ 

[ 0 1 0 0] 0 1 2 {4. 1 i^TtKIt^* h-<y i^i^SO 
Sji^^fSttB^aTfeSo CCD 1 -^kmrny^ h-yif 

1 3 o{4. »ti4«:s 1 3 1 (ommmicmmw^mfm 
*j^^ufc«iit*#LTi,^So mitwmi 3 i<o$tmc 

SO -y h^*<ffl(,^e.nSo ^m^s)i{4. flwj^tis i 02 
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Ml 3 2i:Ta205Ml 3 3 *3:SStcS[;i LT^^^n 

[0 10 1] **3. *ff»rcfcfci'^ffitB^ra^^iss4 4 

CO 1 0 2] 0 1 3^#SaLT. *W|tc:Jotj;5{4 

ffl^ffl^t^lS#g4 4<^)f^ffltcot>TItt0^'rSo *«^J(;:4o 
tt^fflffl^«^igiB«4 4T(i. alB1fffi(C^^^oT31»^ 

^Sn. "tcomWi. 1 2JCcfcoTaat{tlS^ 

®i 1 \(o^mm\cni.x'mL\.zmnti^m[\'^n^o m 

*:&ttmc«tn«. $fe@lfii4 OmAS*<0.^^;l/XSi5S% 
1 2 c04».Dia5{i: 1 0 0 O eSjet7)/^;l/X^^(0«W^^* 

CO 1 0 3] S®^T*fi. ^n*T(7)^{tc07^f^«l:;S?* 

it. mmi)mm^W]Wi±^ I i i bicm'r^tw±'r 
xmitm^mi i ico^mmicnLxniiicm^^mn 
Co 1 0 4] ^mimi 1 7ffl!ij;t){4ffi^ra^^i@§g4 

4{i:AI*L/c:^ti:. ©cfflMtS l l 7 ^mmi^fcm. Mit 

mmmi 1 i«riiiafSo coaafts^si i i^iiig 
-r^Tttcti:. yy'^'r-mmc^^)^ mimmm i i i 

±\^^(o:t>(Dmm\ 1 1 a^^mm-r^ytomytyj^ 

(ommi 1 1 ao*aii-r'S5fc<?D<i^:^rRi{i-eF;'cttiHj 

Co 1 0 5] mim^m i i i ^m^Lr^imt. ^mm 
1 1 3T^i^^n. nm. mitm^m i i i tmm^ 

1 1 7*ailL. {4tgSPBl:)t^ai§§4 4XK>mm^ti 

So s*f®i 1 3T*jss*^nT*^e>aift:ss® 1 1 1^ 
iiii^s^tcii. jKM/ii 1 sicm^^micmim^m 
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m{tmmmi i i^^m^tc^s^tsaftto^jiRijcictfc 

;i->tOiii^l 1 1 ai*ilii-rS^tD(i5t>3|n]*<+0F/£ 

7^fpi*^-0F/cttiPite$ns^-rsh. ^^"voiii^i 1 

1 a I 2 ©iliS L XiiLm^m^^m^ 4 4 cfc t) 

tas*^ns)tcD<s^:^f5i«i+2 epfcttiHie^n. :i-7 
^n^i 1 1 ao^^mmxzmmmLxtiLm^mytmi 
^4 4cfcDmi*sns)ietofijt:^i^{i-2aF/£ttis]e 

CO 1 0 6] ffiffl3SM3tigi8«4 4-et±. mitm'^m i 

1 nc:fel^Ts :t>Oiii^l 1 1 a I 2 iHjjiia 

L/c3tOiS^7?|p]iOlsHgftjK+2 0F*9O- :t 

yoymmi 1 1 ao*a«"e2iHia5aurc3toM^73fpi 

<^(HlS^I*-2 0F«:-9O* i:bTi/>So 

CO 1 0 7] 01 3iz7jkLrc^^iz, HLm^myt^mm 
4 4icit. *«»u^Hf4 3ci:oai*f^n. y'vxL.y 

20 4 4 (omitm^ 1 1 1 «:iiJiL. i i 3 x^m 
^n. mm. Kftsssi 1 i^aisbr. yux^y 

n'y^4 8tcHoT<So CdT. 1 1 1 a 

i^'iimxzmmmi^rcmt. md^yj\^ff^9o'' mte^ 

tlXPmyt<OytttS:K>. :ty(Dmmi l l ao^&aST 

yt<D^ mi sxnm^p 'xmto ) tf^^o seo 
T. tiLm^psjmmm4 4:^>p>(omomt. ^T®7tvf 
-ju:^:fv ^if^m4 8 a*js®-rso 

CO 1 0 8] {affl^fe13t^l@S4 4:6-eOj^D7t(i> ^ 
TPmTfeS*^ :^-><^B^l 1 1 ai^fflJSL/cJt 

(rad) ffttS:5:oTl^So fitoT. *ffi)tc4i5ttS{4 

7tt7)M)t;i?fpj;&9 0" m^^'^^tmz. ^mmmicm 

l*^cOffiffl«r. Sv^^C;r (rad) fcttS&S 2 OCOfil 

CO 1 0 9] *«?ytC:j3ttStat1§^ra3t^lHS4 4Xit. 
r9Mn-r;l/l 1 2{ci:oT»S{(:^^® 1 l KD^mmic 

40 ^^^^mt<oi5]k^n±\cwL'&r^ c ^ J; o T. aatfk 
g3:^i 1 \ \cxm't^mcnLx^mm\c:^^f^mit 

1 wcxm^^^^^f^ic^m^^^o mm^mi i 

mmxn'^ctti^X^^o L*^t,. *Wi:*5t:tSffitBS 

PBi3t^i@§§4 4XHt. ^mmmicmm::i-rjvi 1 2^13 
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[0 110] sfc. *fl?ytc*3tt§{ifflsra^^iBS4 4 

[0 1113 */c. *««Jtc:|ott5ffifflSra^^lBS4 4 
Tfi. jS#*Ml 1 3:6^ S?Mrj^;l/i i ZtciSS-TSfc 

[0 1 1 23 *rc. *Wc:fcttSffiffi^fflJfe^iB»4 4 

(7D5®M:3-r;l/l l 2t\ mitWi^mi 1 Uc^sttS^co 
AI*'r^ffi^{iJ5i*{BfJOffi(c5^LTSS^S 1 1 3^ir\^ 

[0 1 133 ^/c. *fl?y(C*5tt^ffiffl^P^^^pfg4 4 

[0 1 14] ^fc. *fi?«tC:fett§{ii[ffl^P^^^iBtg4 4 
tCcfcntf. »Kn^;H 1 2ti:J:oT. Mitm^ I 1 

[0 1 153 *rc. *WJJc::fett5ffifflSH^^ii8S4 4 

T*(i. SMn-r;H 1 2{i:J:oT%^;^nsatWti:Stfjc£:; 

t-^Kss 1 2 oco~gi5^jgfiK-rsecai4ii i 1 7 tmm 

[0 1 163 ^rz. *C«J{J::fettSfflffl^P^^^iafg4 4 

THt. igM3-r;n 1 2*iKiftb*tjn{f. aaEfb^^ii 
1 1 1 (D^mmic:^if:s>mit<ovimimn'i^n^(0'v. 
Him^myt^mss 4 4 (c cfc o rmmmm^mm-r^ c t 

[0 1 1 73 ±i!£(oitm^mm^mss4 4 it. ^mmm 



(^4) !|$gB2 002-83431 

[0 1 1 83 01 4(i. ^mmmi^cmmyt(DiiLm^3^ 

S(.^^c*f[ai-r^<fc'5(cEM^n/c2tt^;tf^XSfi 
15 1, 1 5 2*<ii^TV>So ?!f^XSfil 5 1. 15 

2^7)sv^^c^^^6]•rsffi^^:tJ:. 'tti'enmmmmi 53, 

1 5 4 *^JBfig^nTl>^o :^^XS« 15 1. 15 2 

70 It. x-^-i^- 1 5 5{i:i;oTm^^orafiSTSiTe)nTv> 

So ;«f5XS« 15 1. 15 2 *>J:tf X^— 9- 1 5 5 *C 
1 5 7 if^m^-^ tiri^^o ^fc. ;^^Xg«l 5 2c7)fag 

s»i 5 7m(Dmiat. ^ib:^mc^^mrc&i)i(D^SL 

cOffifpjgBl 5 6*^JBfi)c;?nTl^So COBHrplSPl 5 6 
(i. fi«J^tf;^^XSffil 5 2(C^>tLT^46:^fpj*^e»^« 

1 5 7P«30«S5J'? 1 5 7 a ^OSfftTJlfiUb^EfRiaJ 
1 5 6i?)g^7^f6i:g:fe3< cfc-ptc. •r*t>^:tf^XS« 1 
20 5 2ii:*tLT^*!)75ffn3^lP]< cfc^lCgBfRl^Sp rjit5. m 
Fm^^l 5 7 ati. ^«S7?tt3b'«IE-efe5tiDi:*rSo 
^fc. ;^5XSfii 5 2tOi1.1Bloffit::JiSS*JSi 5 8*^ 

[0 1 1 93 ^XlC. mi 5*5<ttf^l 6^#fi8LT. m 
1 4{C^L/cfirtg^H^^I@g§l 4 4 c^)ftffl*COV^TS^ 
mt^o mt. fiffl^P^T^^I^gg 1 4 4^CitfLT. 
XS«1 5 im^OXML. :^vX«Sl 5 K ?Sb1i® 
1 5 7, :tf'^xatgl 5 2«:5iiau SS*iH 1 5 8T*5 . 

m^ti. mm. ;^^xsffii 5 2. ^Kb^/i 157. 
30 xsffi 1 5 1 ^mmLrmm-^n^o m^Mmm 153. 
1 5 4«. SH^sjcffljijc. mmmm 153, 154 

[0 1 2 03 mi sic^Lfc^^ic. mmmmi 5 3, 
1 5 4m\cm&v^mi3ui.^h>ikmxii. jSb^^^i 5 

7 a fi. ^t05^:^f^;6^;^^XS« 15 1, 1 5 2 (ilj* 

eic^Lfc^oic. mmmm 1 53. 1 5 4Ktc. 

iJU^^t. 'P^^<t^-^(Dm^B^^l 5 7 aTlt. ^ 
40 (Om^WS^iS^iS'yXmW. 15 1.1 5 2tcS^LTSil* 

ISfpJgPl 5 6 3b^?g^^tiTV^iS:i^;^jr5XSffil 5 1 {cifi 
\^^WL^B^=f'l 5 7 a($^iBfRl?7fpI*^^{l:L-^-ri/>o ^ 

? 1 5 7 a ^7)ii:feJ:C;E[6i:^|fii<7)^ftgA'«liAD'rSo 
[0121] m^Bi^^ 157a C0E[Dj7^f^;b^^ft-rS 
i:^ A^-rS^iDii^T^lDl^f^B^^^l 5 7 aiDMfa73 

r&i^oft-rfts^^^fk-rso jses^^^i 5 7 ac*. 
50 icwur^m^tmmrjim^hixjmmtmr^^o se^ 



27 

SflEV7b^-^0«^-j?{i, mWrnM 1 5 7 <7)ff»*^;*:frv^ 
{J iftatSM 45, iie^T, Jt^WaJll 5 7«r 

a«-p 2 leliia-r S iS«filtffl||<D«:*:fit*t ;i ( r a d ) 

to 1 2 2] jw±©ftffltc.j:^). m^^^immmi a 

CO 1 2 33 **5, ffiffi^ra^t^Mffi 1 4 4{i)t©iiJfc 

{cffiffl^ra^t^iiig 1 4 4 ^fflv^s^^tca. 04{cfe 

tt«yyXA:/a<y i/4 8©ffl)tlf— AXyj •y:5»ffi4 

^48 i:fiiffiSW3t^iliS 1 4 4 tOKfC, 4 1 jSlE 
EM^Wif. -f*) Xl^fu -y ^ 4 8 *^ P) CD S {i^<D3t* 20 

^^iagg 1 4 4 {CA*t?-B-, IfEffl^K^^Hfg 14 4*^ 

e. <D P3ii7t<o^ie* 4 1 i&mmc j; ^ r p <iJtcojttc 
to 1 2 4] ^mmmziiimyt(oiiLm^3-o&,±<Dm<D 

L fc^SfS L /•= O -p «><k 

to 1 2 5] i:i±mmLtcj;:oi,c. :*^mm(DBmvii. 

MEmma^ i (ommmmm 3 icmmLx. mmyttmmm 

3tcitffl;&f5S-r5o sfc, mm(on^mcii. m^m 

^myt^mmnmm s icmtL. cnic^-^ rmmEm 

to 1 2 6] t«oT> *IISS<DJg^fCJ:ntf. 1f^<0S 
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CO 1 2 7] SZ-c. ttfJl5<0S^:^}*-e{i. IP^Jti^S^ 
JO tE-^^tCttl^V^^o 

CO 1 2 8] mtcs ^m<omt^icm^^mmmmn^ 
CO 1 2 9] ^mm<ommicm?>i>tmmMmm3E. 

30JeLh®ffi<DV-rn*>fi:iS^-r5«^fc{i, 1W«Bt*5 

tOffiffi* 8 ■D<Dfii(DV«-m*^fCfa^ 4 OCDSaiT? 1 
io 2 e>y ^«r^-r c i:*^-e#So 

CO 1 3 0] [m2<Dmm<mm] *iR!fls<D^2 
^tc * 5 ^mies i: . c ® J: a (c ^af2S?nrcig«<o 

to 1 3 1] WT. 01 7*#B3LT, *I^SScDJgStc 

•rso lai 7{±, ^m^<Dw-m.c%^^mmmu 

^LTi^So 01 7»c^Lrc?t^lS<^)«ifig{i0i i:|Bi« 

T'feSo lai 7<4'{i:{±. {Sffisr^^^iBsg 1 3oa« 

ffitB^Fm^lB^l 3(Dffll^Jt. %1t«fe^(«»l 
{cM#t^nSi}tcfe{tSM!^U>Xl lcDAI*3t, HS^ 
-y^ I 2<0i|igi*ffi 1 2 a TSW^nfc 

0 TV^S, 01 7tCtittS^<D{fittBfeJ:t>-3fi*O^L73{i 
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m 1 i:|Hl«Tfe5o 

[0 13 2] mm<ouumc\,t. ffitasMJtaiH^ i 3 

^(r>mm. \ 3 At*. iBSi-rsissiica-ifv^TH^stm 
tt^<o{4*B* 2 M s /■= a 3 ojw±<ofiio4'*> e. isiR-r s 

**fiSt-rso ccTfi, itiB^^rw^tc-rsfctofc, sua 

fi:3t^-r5{ftlBM*'+fl/2 (rad) tftSMKOfflffl 
fcSi(S{fttB{cWr5(sifflll*^-/i/'2 (rad) fcftS 
lg2(D{iiffioi/^-rnAHca^-rsc:i:ti:j:oT, ^offl 

issg 1 3 \cis»^mfs<oi¥^<^<Dmm i 3 b f±, 

tctil#t?ie<7Dffiffl«: 2fii$fc{i 3-OiX±<Dfit<Dcf 

■r S c i: t .fc o T, ta*B*^^HWt ^IB5nrcieSffl# 

[0 13 3] mn^Z 2 Afc<J:tf|2gffl#Bg)t2 2 Bfi 

l^-AXyu-y^l 2JcAI>fL, -gPA^iiiSII*® 1 2 a 
^iiiiL, MtcS^tlL'VXl 1 ^jSjaUTHZ^TSIf^ 
)t2 3 A*3<fct;iR^-r«ieSffl#Bg)t2 3 B t^roX, 
^1ffflf5g!«(*: 1 fcR^W^n^o '^n^2 3 AfeJ:t/te 

^ffl#M?t2 3B{i, itajie®«3*iiiau jit^a- 

^<Omm2 4 A*3<fcI>-|SS5ffl#BS^2 4 B{±, ^Wct 

[0 13 4] 1f«iESS3-pt±, SS*JS5-t?Sj»*n« 
HuOlf SJ^t 2 3 A 5 TSIt$nfcf^OfBa5ffl# 

M3t2 4 Bt^^T^LTT^/^^-V^Jgfig-rSi:^* 

tc, m.^m5-cs.^-&in.rd&<ommtz A MiRmms 

-QKm-iE^^m(ommmmm9t2 3 b^a^t^ltt^ 

[0 13 5] KS*^5t?SI*?nfc^«Dlf^^2 4 A f: 

mmm^m^2 4 ea. ^it^iesiit* 1 <*: »)ta*f? 
mmuyx 1 1 »cj;oTTff5^©if 117^2 5 a tm, 

iiffl#M^2 5 Bt:*So c:ne.<39Jt2 5 A. 25B 
«i. lf-AX:^U>y^H 2{CA#tL. -g|5A^i{iS^® 1 
2aT'Stt^nT. Tt^iaifgl 4{i:J;oT§^^n-5o 

[0 13 6] ^^jc, 01 8*#BgLT. ^mmammK 

•rs, m\ 8T«. 01 7 4:|Hi«fi:, 
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Xl l£DA*f)ie. *5j;D'tr-Axy'; -y^f 1 20D^S|!f 
ffi 1 2 a ■PSSt5nrc::)tfiiliegiigi* 1 

cfsfiS^SLT^fi. sii 7 tmm-^^^o 
[0 13 7] mm.<Dn^mat. tiffl^H^t^iss 1 3 

fCs tCtffli3J;t;^S*<— J^Tnt— U>h;6:iFff>t3 1 
«13B{±. a^S{i:ffltJ^(0ffitg;S:2MSfc{i3oJ.:t 

S*ffl#SS3le3 2Bi*^fi!c-r«„ -73, ffiffl^M^t^ 

mm 1 3 tcfctt s^ti^j-iDSgia 1 3 A {4. mmmicmmit 

«0tt*i«r2fi&Sfc{± 30t;U:<Dffi<D4'*^&g*3f i: 
fcioT, ll^ffl#Kg3t3 2 BKO^IS/^^f— v-tcWL 

->Ttiffl*^SMWfc^|li$nfcll3feffl#M3tt3 2 82 

20 [0 1 3 8] cn6cDS^ffl#ggJt3 2 Bi, 32B2{± 
l^-AXT'U-y^' 1 2tcA«L, -SPi^^iiSitffi 1 2 a 

ffl#ss^t3 3B!. 3 3Biiirji-ox. nmmtmmw\ 

tMiWSnSo MSffl#Hg)tt3 3 Bi. 3 3B2(±, ISSi 
t^mm 3 ^iliS L , XT 4 i: 5 

[0 13 9] i^nmmmsx'it. Kmrnsxi^m-^n^ 

30 BuOS^ffl#M>t3 3B2ji:J:oT, ^.mWib titm^ 

^ tifcmoym^m^myt 3 3 e 2 1 j; o t, s^m 5 #j 

3 4 A I X'm-to 

[0 14 0] mrc. mmmm3xit. Rmm5xs.m 
•^ti^ti^<Dm^m^myt 3 3 b 1 tcj; r , Rmm 5 1 

XS.m-i nfc^OS^ffl#Sa^ 33Bi»cJ:r5T, s« 

M 5 Wlcitff -r «fl^^1c*^^^-r S„ SS^H 5 i: {4S>^ 

s^f^nr, 7tif^iasi«f*i<fcDtBi**nSo ens 

«0^^^;&J^{ct9F^3 4 A2-e«t- o 
[0141] -75-, «^ffl#M7t3 3 B. {4. 

#SS>le3 4 Bi i:%;5<, Sfc, S^ffl#M5t3 3 B2{4. 
?0 S*tfli5T-S*f?nT, B^^3 4 A2i:lli;73|ql{i:3i 
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[0 14 2] CneOW^JtS 4 Ai, 3 4 AiiSj^XfU 
4ffl#Mit34Bi. 3 4 Biti, j^l^byXl ncJ;o 
TWJtOHafeJtS 5 Ai. 3 5 AifeJ:tf||^ffl#I!g3t 
3 5Bi. 3 5 Bzir^nre— i>,;^:fU-y^' 1 2fcA*f 

u -m'^^^&mm 1 2 a Ts^snr. ^eimsg 1 4 

[0 1 4 3] S^JteS 5 Ai. 3 5 A2«i. V^-rnt. IE 
5o fc/£L. |?^3t3 5Ai. 3 5 A2©{Sitat0^ia-'<:5f 

CO 1 4 4] ««imis 1 4 <D-:^co^^o^miai. n 
5 At tm±m^myt3 5 bi ti}m^-^t>-^&n 
T^j5E*n«^^)t*^AW-rs. ^«i/as 1 4 ofa??© 
^^cosiigEtcfi, s*^3 5 A2 tm^m^myt3 5 B2 

2aao^fig^i£<D^aiD^is/<^f->{isv^tc^s^^ 

mttSi^o SEoT, 4{C*5l/^T. 2as<o^ 

l5!t3t<D ^ ^ n*^— TjOiSaflD 2 ^7C''^:5f — 

T-tt. M*3t3 5 Ai tn^m^m^3 5 bi 

to 1 4 53 mi 9*#SgLT, ±ies^^, S 

9{C^3^,^T> (a) {±S^^«D®S, (b) im^^(0 

inm. (c) (d) im^m^ 

m.yt<D{iim. Ce:) n-^^^co^m^mLn^^o mi 

±ny'2 (rad). ±n (rad) (Dl^-ftXiiHC 

L\.^t-rtLt£^ mi9 (e) ic^Ltcju^ic^ -^mytco 
mmti^±n (rad) ^^mmTitmmmat-^a 

m^^tn^m^m^t(DiiLm^ii^±nX2 (ra 
d) t*5ili^T(±. iiLmmti^-^at^:s,mmic^lf^ 
^m(Oiy2t^^o El 9 (e) T'{4, &.m^ti^±n 
(r a d) i:ftSili^{ct5tt-53i«^ "0" T'^L. (Si 
fflllA^±;r/'2 (rad) tftSfi^lCfeftS^S^: 

"2" T'^LTt/^So 
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[0 1 4 6] 01 Tftl-'LS 1 9»C;S^LfcffllT{4, ^« 
7t<Diii^«0?S«At3fii(c*5o •f-LT, 01 
9 (e) tc^Lfccfcat, "0" «2lf'yh£D7^— 
"0 0" »c«fE*-a-, " 1 " «2 If-y hCDx-^i 
"0 1" lc«f5*-*x " 2 " « 2 e -y hWx-^ 
"1 0" icMtH-Sit^cti^-Vt^o ccDJjati:. 01 
7*V>L.01 QJC^L/fctWTtt, 0 1 S:V>L03{C^L/ 

it-^T. »^)l£©?fi*^tiiffl*l^«fcL**^P.. ^fi8)te 

[0 14 7] m^yttm^mmm^t<oiiii(sm^ s tr 
^t. ■^^ammuii^moy^ (i) -p^snso 

(1) <J:»J^ S^)iei:S*ffl#Sa)t4:<35{itaS»cfSDT 

(rad) OSSHi^-pn (n(i2W±Og|!t) fflt 
[0 14 8] f:c5T?. *SIS6«0}g^<DJ:5»c, ffiffi*^ 

g3»c1iffi*iai-rs«^»c{i, f50f'<#Mffii:. ^ 

<^)1f ^«r^S-r -5 t ffl V ^ IBSJffl OSli 

^s-rso c(oct^. mi 9^0mLxmL<mmir 
30 01 9 (e) \z7fiLtz^ors.mm<o-^m^<D^s.<of^^ 

f^^—yit. 019 (d) {c^L?-cJ;3^S*ffl#M3t 

mf^^—>it. 019 (e) \,z.mvrz^oi3.ff\U<o-^m. 

^(D^&<D/^^-><D7^-^ 019 (d) fcg^U/t 

(b) ^cmLrz^^iSl:mm(on±9t(D^tis<o^m/^^~ 
40 nSo 

[0 14 9] ±]^<DJ:^lcLT{atffl©^Si-'<^— ^A^g^ 

tirzmmt^m3icmLr. 019 (d) icmLtz^^ 

s^ffl#^3t^,^-rn{f. 019 (e) icmLftjzv 

«^*«>'^^-v{cS'cJv^T. mmmmm3ictzm^ti 
tzmmtm^^ti^o 

[0 15 0] ie^ffl#Hg^fecfetff?^ffl#,^^t£7){4ffi<D 

50 ^m^^^-yii. =L—^t^^mx(D®m(ommc&-:3 
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CO 1 5 1] tU:l«WLfcJ:'5{£:. *llfia<DJK®{c iti 
[0 1 5 2] *IIS6<D)g.^{cfe{t«'?-<Dfa©«J5lc, f^ffl 

[0153] [^3 (Dmmoymm -^tc. *^w<o^ 3 

loli:. Jl£««SS«{f*l»cfettah^-yi'*«IBfrs?? 
[0 15 4] :^mm(Ommr'li. i?f!|^U>X5 0*^8CD 

[0 15 5] mz 1 «r#B8LTs 3js:|lii<0}g^tc 

ittw-rso 02 1 (i. ^;^aii§4 5<o^ymic^if^x 

^ffiti:«3(J5A^^<OlifI5{±. 02 nct5l,-'T??^7 0 

S4 5 0§)tM»Cfeft5AS*)tci9filfP{±, 0 2 1 
U>X5 0*^P.<DJt(f-A*^«fe/jNgi:^5fiH*<xT 

4 i: ^mm 5 <^)«i?ffi j; t) m\^-rnrzm so 
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Bicii. yt^m^A 5<os^ffitc*5»tsA9*?t<3D«iSip 

ti, 02 1 {ctsvT??^? 2T5^LfeJ:-5tcS*':*:#< 

^tb-rs C t IC J: o * — *Xx5-e#*?#5 C f: 

<7)iijiSa icS-cJV'-T 7 * — A xx^-«^;&^fi8-r « c 
70 [0 15 6] *ll«fi<D}g^T-{i> r i'^iX-^f 6 2 

^^^ifx^-S^ta-nJi^T. ^^•y^«»f;^^l^(cot,^ 
-raKltcfi. :7;j--*X-9— 4?*i*t;^^>y4^>^:^•9•— 
[0 15 7] *IISfitD}gffi{Cfefta^<DftecD<ifi)c. ftffl 

[0 15 8] **3, *5iB^(i, ±m^mm(ommicmM 
(Dmrnr-ii. ^mmtmmni i {cfeitar ku'X • -y— 

sKx y 7 6 »C, T K lxXl«Si^*^i6x>':4CX t! -y He 

<fcoTfg&Lr*3< JcotLZ-cJbn i^i6x>jXxtf-y h 

tLT, x7'4^^-yyg4*^*<. ttlSieg!^3i:S*t 
)^5i:*^BSSSLf=«fig<D«>©*flav^-5„ *LT, CCD^t 
ieffiES!«E» 1 £DT K UX • -y-— 4<x U T 6 ^C^5^^T. 

mmEmm 3 osiftM 5 {cjavas^ic^tRwicafW:^© 

^•a-a C t tc J: o T T K U-Xlf Si^^ieS! L T 7 * - y' 
[0 15 9] 

0 [^BB^as] Lu.±mmLrc^oic. n^m i j&v^l 7 
<Dv^-rnAHcf5igto3ttif«ie®ii«*rc«a^8 !6:v> 
Li 3<o\.-^frLi}Hcmm<Dytmm5myiiir'^t. mm-t 
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[0 16 0] m^mzi^m(r>n.mmmum.m^^tz 

CfieS«#!!gJt*^|^ttifl«»cEjlStiS J: 3 fc:, lifflJt* 
J:tftESffl#Bg)t<0BgS^;g-1f Steii/ltDlal-DifflllJ: t) fr 

[0 16 1] t^tc. W*]l5*fc«6fEig©^1fffifES 
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